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HATE BAD MEE DOE MBH, 


APM AMBEMBReESTCHFENNBEMRA, MARES IAHR Python3 
HAHA, CES E, ANCE ERRM Python ARAS., FMA, 1E 
TEB 5 FA ee BINA AES (ROB e a, BAT GAS MK Rares, 


ACHE MARA, RIAA Python Strepp, Al, Ri 
FI Y Python HALID, UR-HKEARPRWAGMMES, A, XBT 
TAVIRS RABE Python 3 RIAA 010, PARLE Python ERAF, BE 
BUSH pa P] BE Z AIRE, Ah, GË IRE PF LSAT 
zR— EE BRM ARTE SUN (EESTI TERR EU), m SEX Er EBI DOEN E RE 
ties re WE Ce, DST E Python ISE FADE EE, 


2.4 XK Bie Sii 


ABN B bisce EIS AGSÉAÉE Python WS MGA RA TE 1 BERI YA ZR Fe FR 
A. REWCMEMEF, ERMAR AAR. SAMAR IZ 
RACA SENS RHA Dol DL DOS CC ER (EESDEEZSBUTERENURLSE 
AiR, MAMA, ASAE, ARIE, HIT, C BEER). Ah, Sm 
BIST ACHSE MVRZBBRATH, BRAECASHSZAM AK, F 
AU ER AE d BT UAR RES SE F8 5 | BELA Re AEE Sa EA Python 3243, 


WK A Python DIS, SLL, K+ E IRE RSC S—EN 
Python Bt, AILEAN BRE, SHEARER RARSSEMH (FARRS BJ 
RMR FIRDA). APSERRILARESSNEA, ASLE REAREA 
o SC (REAREA — re sB SihBgxRA, Giel Esydi Sx 
Bl rx EI, 


2.5 BBR 


ZA LEAT RES BJ LAE http://github.com/dabeaz/python-cookbook EAH 
3, FEISE bug, Boise. 


ZR Rie FSAI SCH DD TF. ARH, HERTEZR-B gn sl, Masel 
UA EB RS] SS Z E UR BAR AAT SPER. (RAY == EI RIF, PRAM RBA 
WAT. ESTEE BU LT (CRAB Fr ERES TEE MEF ERBATN, UMR3#sy# 2) £ 
lr A0 SIE STT, GPS Il AE E [0] 2$ — ^| [e] t IN S SET HT, 
(Be, zt SD HESE UE UT S CES HR E ASS BETA, 





(Python Cookbook) #=hk, Release 1.0.0 





RITRARRE, EISEN, FA, (OR, ISBN. bea: Python 
Cookbook, 3rd edition, by David Beazley and Brian K. Jones (O' Reilly). Copyright 
2013 David Beazley and Brian Jones, 978-1-449-34037-7. JB Su Sms Z CT , BRINE 
(RRA. 


2.6 RAF) 


iTA BN VETERI IS] AAI URAL: 


O’ Reilly Media, Inc. 

1005 Gravenstein Highway North 

Sebastopol, CA 95472 

800-998-9938 (in the United States or Canada) 
707-829-0515 (international or local) 
707-829-0104 (fax) 


AS Pd: http://oreil.ly/python cookbook 3e , Ef f&ixze, "II. Ee Hbf 


/G^o 


Qi] 5 48 EE VETE SX Sol F £ i A J5 ANA, ARE: bookques- 


tions@oreilly.com 
Stross, Wits, wm, BMA MH MM: http://www.oreilly.com 
f£ Facebook E£1X3X1[]: http://facebook.com/oreilly 
TE Twitter EST. http: //twitter.com/oreillymedia 
f£ YouTube EW Fi: http:/ /www.youtube.com/oreillymedia 


2.7 Rist 


FARA RAAB RA BREA Jake Vanderplas, Robert Kern #1 Andrea Crotti 
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ZkB34958 Jake Vanderplas, Robert Kern,and Andrea Crotti RERA E RN, 
(AS B — MRA CBRE ST — ER EE AIR ARIER, Re, PRES 
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CHAPTER 
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Deg EG NIE 


Python fef f ABA B SA 8264, BUR, Selz ASR F 
FESR SRSA, BS, RNase Ms Nias, Hds 
eS, Alt, 3x— BJ EL BUS b CME eR MMe A 
dh, Fi SESCH GRR collections 4 PRFixXL MAA AIA. 


Contents: 


3.1 1.1 RRP B ze Z p= 


3.1.1 GIS 

NE&—^7 8x N SBA SS, IEEE EB DEA ERE Fs [8] ENT k 8 
Za N KEE? 
3.1.2 RAR 


ETAT (BeBe IAT R) old: ae f n s 
Ss, WË D'IESSEN SS A NER Fe lr RB UR SS EE, 


TA: 








>>> data = [ 'ACME', 50, 91.1, (2012, 12, 21) ] 
>>> name, shares, price, date = data 

>>> name 

' ACME' 

>>> date 

(2012, 12, 21) 

>>> name, shares, price, (year, mon, day) = data 
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>>> name 
' ACME' 
>>> year 
2012 

>>> mon 
12 

>>> day 
21 

>>> 





VRS STFA P TURBAT SURULBO, rte, 
iG Gl: 








>>> p = (4, 5) 

>>> X, y, Z = p 

Traceback (most recent call last): 

File "<stdin>", line 1, in «module» 
ValueError: need more than 2 values to unpack 
>>> 





3.1.3 Wie 


SIL, <PREV AA EEA RN REM, mA DU DUET SE CB, 
See, MAR, AREER 


iG Gl: 








>>> s = 'Hello' 
>>> a, b, c, d, e = s 
>> a 


>>> b 





Bitte, (oR RGRA— Ba, BARAMA NFM Python FRB 
EAN EA. HEMI GRESR SBA, NRA LS EA ITI. 


iG Gl: 








>>> data = [ 'ACME', 50, 91.1, (2012, 12, 21) ] 


>>> _, shares, price, _ = data 
>>> shares 

50 

>>> price 

91.1 

>>> 





Vau BUR UE RIE RH BABE Ee ER 





3.1. 1.1 ARRAS FSS 7 
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3.2 1.2 f& E PDATON RIMES p E 


3.2.1 josh 


SR — TAMARA TAT SS TAN, Zu — ^ ValueError , AA 
EAE BE MAGUS RS COT ER FR RRR UN. SITAR ? 


3.2.2 fig; 733€ 


Python BIB S RAN LARA AIX Tele, COM, MESS In, EH 
ARAVA , (RAB ZEIT RERBETFMERUSETSDAZA, BERRAR — 12339. 3 
BRASU ZZ (IME EE SHSM, (MRA 24 Me? NRE SR 
ARMEA T : 








def drop first last(grades): 
first, *middle, last - grades 
return avg(middle) 





SEN, Im ERD ale, SRICRAS-TFOF. d 
ft, suste EN SE DOS, MWR MAA EC 








>>> record = ('Dave', 'dave@example.com', '773-555-1212', '847-555-1212') 
>>> name, email, *phone_numbers = record 

>>> name 

'Dave' 

>>> email 

'daveOexample.com' 

>>> phone numbers 

['773-555-1212', '847-555-1212'] 

>>> 





(AS tS Emu) phone numbers FEE pK LB EIRE, ABREN 
BIS SS (20). PU, EAE] phone numbers ZS Bf RB RAS 
sS DIE le n Il CEDEIRN r. 


ESXIAÓAUBERHEXUXBJTHASSBAS. Hun, rer elen 8 SABER 
5j, BERBE FREDA RHM "BORIS. moll: 








*trailing qtrs, current qtr = sales record 
trailing avg - sum(trailing qtrs) / len(trailing qtrs) 
return avg comparison(trailing avg, current qtr) 





LISS Python RZ PHITHZR: 








>>> *trailing, current = [10, 8, 7, 1, 9, 5, 10, 3] 
>>> trailing 

[10, 8, T, 1, 9, 5, 10] 

>>> current 

Ə 








3.2. 1.2 PRAIA A aS SSS 8 
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3.2.3 Wit 


H RADIA (CREE ISTA EREECHEN 
BU, 38$, MEA RATA AERIAL (COM 1 SORES BIS 
SH), E5RANLARA RARE ANA Fx LURE TURAE. MAN 
WW — HELE SR E ARBITER 3k BOUES RRB IC AB. 


(Stee, SSRANAANTAAITS RTA RIN SRA. EESD, 
SO kt ebe et 








records = [ 
('foo', 3, 2), 
('bar', 'hello!), 
('foo', 3, 4), 

] 


def do_foo(x, y): 
print('foo', x, y) 


def do_bar(s): 
print('bar', s) 


for tag, *args in records: 


if tag == 'foo': 
do_foo (*args) 
elif tag == 'bar': 


do_bar(*args) 





ES BEER TEGETE EAS FRERTE BURN IS AR EP, COME REA el, 
Tel: 








>>> line = 'nobody:*:-2:-2:Unprivileged User:/var/empty:/usr/bin/false' 
>>> uname, *fields, homedir, sh = line.split(':') 

>>> uname 

'nobody' 

>>> homedir 

'/var/empty' 

>>> sh 

'/usr/bin/false' 

>>> 





AE, MERE- ENRERE], MRE SHER + , (Beira UB FH— 
A EDBBJESREES Ian sk ign. 


AGA Gl: 





>>> record = ('ACME', 50, 123.45, (12, 18, 2012)) 
>>> name, *_, (*_, year) = record 

>>> name 

' ACME' 

>>> year 
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2012 
>>> 





fríR ZEE IBE HT, SSREBARIUAMBATS BIL Nk EA, WBS 
MIR, (mel R DAG ENAA MARA : 








>>> items = [1, 10, 7, 4, 5, 9] 
>>> head, *tail = items 

>>> head 

1 

>>> tail 

[10, 7, 4, 5, 9] 

>>> 





ARMIRANE, RER nl (Alpe HUES, Coy: 








>>> def sum(items): 
. head, *tail = items 
. return head + sum(tail) if tail else head 


>>> sum(items) 
36 
>>> 





= 


gA 


Aa, ATMS EMA, SIHTE Python EKA. Alt, RAMANE 
AX Me METHRAES ST, WixXSRBAURT. 


3.3 1.3 RRR N SICH 
3.3.1 [ow 
CEA (CER ESB RHR EME, BHARBRABIRLASTANALicR ? 


3.3.2 B RAR 


RE APRA PIcRIES collections.deque AGS FHM IR CEM, RMA 
S(T CAME SHARE, FRR N TPAC: 








from collections import deque 


def search(lines, pattern, history=5): 
previous_lines = deque(maxlen=history) 
for li in lines: 
if pattern in li: 
yield li, previous lines 
previous lines.append(li) 
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# Example use on a file 
if | name  Á == ' main ` 
with open(r'../../cookbook/somefile.txt') as f: 
for line, prevlines in search(f, 'python', 5): 

for pline in prevlines: 
print(pline, end-'') 

print(line, end='') 

print('-' * 20) 





3.3.3 iit 


RES EBIBTLARBU(SRBBY, 3835 E DEL yield RAKERA, Hie 
ZEIT E rz D (RB CD DO ORK. JE FERT VANS HS ERI SIAS IS e e SSC AO HE. UD 
Bin tert, SKS, BER 4.3 T. 


{EFA deque(maxlen-N) HERAA E ri Ch DORL a KATRA Jf 
EZAMI ERRER, ERXEBJJLAR AS ENMBES IS. 


EAR: 








>>> q = deque(maxlen=3) 
>>> q.append(1) 

>>> q.append(2) 

>>> q.append(3) 

>>> q 

deque([1, 2, 3], maxlen=3) 
>>> q.append(4) 

>>> q 

deque([2, 3, 4], maxlen=3) 
>>> q.append(5) 

>>> q 

deque([3, 4, 5], maxlen=3) 





Exft a] UAE ZE— 502 ESCH AIRE (COMED, MRSS), (Bere 
Deeg Ehe Se RES, 
RBD, deque XE DB Fd f CE fo] (ip 88 22 — 8) ER BA 212238 SS JE A. Q 
ARR LESCH WA, MARAE TARAS, mol DCH SUB PS Vm TA, 
(TESTOR SÉ tB zo SCDE, 


avc SE 








>>> q = dequeO 
>>> q.append(1) 
>>> q.append(2) 
>>> q.append(3) 


q 
deque([1, 2, 3]) 
>>> q.appendleft(4) 
>>> q 
deque([4, 1, 2, 3]) 
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>>> q.popO 
3 


>>> q 

deque([4, 1, 2]) 
>>> q.popleft() 
4 





FEBS Pinte A SH BRITA el SAE ABS OC), MEIRA AA ek TUER zc 
AN SABA O(N). 


3.4 1.4 STE A SXER NJ N SICK 


3.4.1 [52i 


EM TRE PIRGRA RE RIM N TUER PUR ? 


3.4.2 iE RAR 


heapq IRA MASA: nlargest() #l nsmallest() ALAS AS [8] HL, 








import heapq 

nums = [1, 8, 2, 23, 7, -4, 18, 23, 42, 37, 2] 

print (heapq.nlargest(3, nums)) # Prints [42, 37, 23] 
print (heapq.nsmallest(3, nums)) # Prints [-4, 1, 2] 





PAT AB BE RSS —TSKEFEM, AT SSRN RRA: 








portfolio = [ 
{'name': 'IBM', 'shares': 100, 'price': 91.1}, 
{'name': 'AAPL', 'shares': 50, 'price': 543.22}, 
{'name': 'FB', 'shares': 200, 'price': 21.09}, 
{'name': 'HPQ', 'shares': 35, 'price': 31.75}, 
{'name': 'YHOO', 'shares': 45, 'price': 16.35}, 
{'name': 'ACME', 'shares': 75, 'price': 115.65} 
] 
cheap = heapq.nsmallest(3, portfolio, key-lambda s: s['price']) 
expensive - heapq.nlargest(3, portfolio, key-lambda s: s['price']) 





WEEDE: Litt SEIT EE DOEN, AA price D'USA, 


3.4.3 Wie 


SIR (ABE — fE ES EK N P7028, FEN \NFRATAME, 
ABA X EENS Bt TRAE. Die ECH ESR, GE E G SX EBE tJ E 
HE IG BU 721: 
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>>> nums = [1, 8, 2, 23, 7, -4, 18, 23, 42, 37, 2] 
>>> import heapq 

>>> heapq.heapify nums) 

>>> nums 

[-4, 2, 1, 23, 7, 2, 18, 23, 42, 37, 8] 

>>> 





IER ZS td Bz BENE heap[0] ZKXtzEBR/|MIJZUZR, Depot PJ UAR 
BAN BWIA neapq.heappopO H548), ZDRA 5185 — uum AR, AB 
FAR — 3&/]IMII7U8 2 BU TR S8 EH 7C 38 IS EIER le] SAE M XE O(log N), N = 
IEAJ). Ha, WUES HES hp 3 SICH, (aA: 








>>> heapq.heappop (nums) 
-4 
>>> heapq.heappop (nums) 


1 
>>> heapq.heappop (nums) 


N 





SBS TUR P SOBRE EES | DOUD, A nlargest() M nsmallest() ÆR 
AER. STAR I DUDUS TX TE — DISK (N—1) TRAE, MAEA min() fH 
max() BEA EB RES, AUN, WRN BANMER EARR, Sites 
TEE UE SIE ERA ( sorted(items)[:N] XA sorted(items)[- 
N:]). He UC Ia S EAA nlargest() #l nsmallest() THARFENHAA GR 
N TREO FERAIT, ABZ f FHHERTRTE SS SE TES), 


EIUS GI SE— XE SERI BBA, GEER AERA nj BT 
AiR ASSURE, BA TLRS SRAM PE SS ETS IS E SLL heapq 
AURA E 3 CLE I CO ETT ZR SAY ES DOS Oe, 


3.5 1.5 SCHL — ces BA P 


3.5.1 [52i 


EES MEI RHET HMJ? 3f ELTESX ABA 2. EBX pop TE i zi [al 
fcd E SEIT 7038 


3.5.2 ERAR 


PEAR neapq RSET — ^ (8) E) (J 328 DA P1 : 








import heapq 


class PriorityQueue: 
def _ init__(self): 
self._queue = [] 
self._index = 0 
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def push(self, item, priority): 
heapq.heappush(self. queue, (-priority, self. index, item)) 
self. index += 1 


def pop(self): 
return heapq.heappop(self. queue)[-1] 





Fe CH EARAZ: 








>>> class Item: 
def _ init__(self, name): 
self.name = name 
def __repr__(self): 
return 'Item({!r})'.format (self name) 


>>> q = PriorityQueue () 

>>> q.push(Item('foo'), 1) 
>>> q.push(Item('bar'), 5) 
>>> q.push(Item('spam'), 4) 
>>> q.push(Item('grok'), 1) 
>>> q.popO 

Item('bar') 

>>> q.popO 

Item('spam') 

>>> q.popO 

Item('foo') 

>>> q.popO 

Item('grok') 

>>> 





(FABER AT Lem. Sr pop HRfESXEIBIUL7E AR Bz BJyuss, > IERRRUSDSR 
Bm EE CRAY IE (foo #ll grok), pop HIFR CH II A SBA PURSE 
op, 


3.5.3 Wie 


ix — T REZE heapq $ IR BJ f# FB. BRM heapg.heappush() #0 
heapq.heappopO 233lTEBAZ! queue EA PIMPS 4365, HANY queue TRUE 
98 — 52 JE EI CAR (1.4 pP ix IRISH), heappopO AZUA ERE” 
RNAI ATCA, XX AEURUEPA TI pop B&fEXRIBIIERZUZSEUA Gah. AF push Fl 
pop IERI SABA O(log N), BAN EAD, BIL N (BET T] 
SITR E KIBIR ER, 

ZC ERIC, Hale rr (priority, index, item) 897028. RAT 
ZXBJ E B) e Fe SLE RBS OC ASA SSH. 3X ER EDS UL o 4 MEC SU P HEP 
BJIEHEFPIAISIBEE., 

index SE EE FH ze f üE[S S Or AR zo ZR D Ee, 381X pRTE— 4 S UT 1B DDR 
index FinSe, AURAR CHEAR. MHA, index SP sth TET 
NFCA yu 28 EESSBJ ENT (etc 1 88 == fE FH, 
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HTAR, SORE Item Scl ZEN SZTSHEIR : 








>>> a = Item('foo') 
>>> b = Item('bar') 
>> a < b 


Traceback (most recent call last): 

File "<stdin>", line 1, in «module» 
TypeError: unorderable types: Item() < Item() 
>>> 





MOSS REFATCZA (priority, item) , F1EEBHA SD REIS et R. (Be 
HIE ZIEL os — FEBgim, MA EUSHERTERIL AR BU — EFC TR : 








>>> a = (1, Item('foo')) 
>>> b = (5, Item('bar')) 
>> a < b 

True 

>>> c = (1, Item('grok')) 
>>> a < c 


Traceback (most recent call last): 

File "<stdin>", line 1, in «module» 
TypeError: unorderable types: Item() « Item() 
>>> 





IW 5|A AIA index SSH EH (priority, index, item) , MEIRAS 
me Lëps, Es FJ 8688 PR i 7628 ATEN index fÉ, Python fEÍMULZBLESSEN 
(x, MRA al RS AMER S, MAREE RRARE Ss: 








>>> a = (1, 0, Item('foo')) 
>>> b = (5, 1, Item('bar')) 
>>> c = (1, 2, Item('grok')) 
>>> a <b 

True 

>> a < € 

True 

>>> 





STR RABE NEREA — BA a, WA BIE IIS dS ORTUS =l, 
TASS 12.3 PHF RR EH RY. 


heapq RRA BAMA BFA ISAS D ONSE FEB YO RASH BH, 


3.6 1.6 FSR HAT HERAUS Z B 


3.6.1 [52i 


AXFESCHL— MENT INL BB Se (HIU multidict )? 
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3.6.2 ARRIR 


TSF B ze — 4 EXE — ISO, SOER(RTBEE — "HERREN E MB, ABA 
SSES ia E BE Des ern, Hut alseer see EIE. at, f pA RT 
AMSA: 








d= 
'w' s [1, 2, SI, 
tb" : [4, 5] 

A 

es í 
Vale tds 2, 345 
'b' : {4, 5} 

t 





PEE DI Set ERARA FRASER. MUSÉE ARE A UBL a WS 
FAIR, KENE EE BAA LA gp ze BIN oa ), 
fi eT UA IR 75 BAY EAR collections fRIRPAY defaultdict KAE X FER ze Bü, 


defaultdict 8] — HIER A dl. key MAREE, Hm DES 
SEIT, LED: 








from collections import defaultdict 


d = defaultdict(list) 
d['a'].append(1) 
d['a'].append(2) 
d['b'].append(4) 


d = defaultdict(set) 
d['a'].add(1) 
d['a'].add(2) 
d['b'].add(4) 





SES DIS, defaultdict GEB EJIBBRSE (mes El BUSEBRBEROEA EGO 
READE) GIS SC. UDSRÜRTEANESSEXOHEB EEUE, Collé A SNS 
setdefault O MARRE., bey: 








d = (3 # A regular dictionary 

d.setdefault('a', []).append(1) 
d.setdefault('a', []).append(2) 
d.setdefault('b', []).append(4) 





(Biz RZ IEF AS setdefaultO MERA AIH. E798 X8 RÉGIE — 
an) 25 BASS (PIF 32 Fr PAIS SUR [|), 


3.6.3 iit 


ARR, GIS [BERI F BB E R S) SB B. (He, SUSRÜUGATERLCCSCHRBUIS, 
MAN FBR MRC RES A ca bal, (ROBES LIESCH 
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d = 4} 
for key, value in pairs: 
if key not in d: 
d[key] = HD 
d[key] . append (value) 





UREA defaultdict MIAME Dh eid 








d = defaultdict(list) 
for key, value in pairs: 
d [key] . append (value) 





3x — Jv Br IE RS IS) iu 22 35 RETE HR B igo UR ZR SUR A.B KEK, FUSS 1.15 
IV BP T, 


3.7 1.7 FËHEHF 


3.7.1 jo) si 


Dol 688, JEBTORISXURSIU AT TE BRJES EI E BTR De, 


3.7.2 ERAR 


7g f BET B) — + = BR ri zç ZR BJ IL PF, fm ej UA SB Rd collections fRiR AY 
OrderedDict X, TEXTU ERTEBSIS RE S RITU ER BAM AIIM, BSI F : 








from collections import OrderedDict 
def ordered dict): 
d = OrderedDict() 
d['foo'] = 1 
d['bar'] = 2 
d['spam'] = 3 
d['grok'] = 4 
# Outputs "foo 1", "bar 2", "spam 3", "grok 4" 
for key in d: 
print(key, d[key]) 





2428 SETA — MER FR Al e ZR R3 py, Eft SURSJRRSTRJRI E, OrderedDict 
TIER BAA. Hu, m4 ILA JSON SIS FEMI, fg RI A AeA 
OrderedDict 3RIQ@IX FEN BE: 








>>> import json 

>>> json.dumps(d) 

'("foo": 1, "bar": 2, "spam": 3, "grok": Ak 
>>> 
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3.7.3 Wie 
OrderedDict ARRE E — 4 dim b fl A IMF HEP MEER, SX 335 — T #HB3J3D 


ZRÍBAGEÉKBUBE, CARRERE. NT — T O20 TEBJUERUES S BT 
EX S2 $E B IN. 


SES EUR, —^ Orderedbict f A/] Mg — iB EBRBSPSS, BACAR 
PBS pk MER, Er FLA SIE — —SEEE EE OrderedDict SCDIBTBUR AS AEN 
DOE (HERE 100,000 47 CSV BEER. Ordereadict IRPA), MARMAT 
më FEDEA OrderedDict EE ALS Ai MI 3 8588098, 


3.8 1.8 BD 


3.8.1 [olen 


FECERIS e B rU EET PRE (CORR IME. RAA, HRSS)? 


3.8.2 RTR 
IE FMR SAR EH: 








prices = í 
'ACME': 45.23, 
'AAPL': 612.78, 
"IBM": 205555; 
"HPQ': 96.20; 
YB > BOs 





AT WFREMTHT SR, BREE zip O BREEN ERIK. LL 
W, FAEERE E STUER BAC : 








min_price = min(zip(prices.values(), prices.keys())) 
# min_price is (10.75, 'FB') 

max_price = max(zip(prices.values(), prices.keys())) 
# man price is (612.78, 'AAPL') 





2840189, BILE zipO All sorteaO EE ZIGKHEZIITE RAE: 








prices sorted = sorted(zip(prices.values(), prices.keys())) 
X prices sorted is [(10.75, 'FB'), (37.2, 'HPQ'), 

# (45.23, 'ACME'), (205.55, 'IBM'), 

# (612.78, 'AAPL')] 





AUTRE SHE, SSEENREMBUE zipO ARABS RNA 
{Cas Hat, FIBHBJfCIBSLA PS tee: 
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prices and names = zip(prices.values(), prices.keysO) 
print(min(prices and names)) # OK 
print(max(prices and names)) # ValueError: max() arg is an empty sequence 





3.8.3 Wie 


SUR E — e BR EA CTEDBBUZUÉ;BER mAUSUCETBUNXTERIT SS, MRE 
IS. EA: 








min(prices) # Returns 'AAPL' 
max(prices) # Returns 'IBM' 





"Trëtt SES D, AARSBEFRNBREGLATAETER, kt 
mite fE == RS values O. AiR RIX Neal B : 








min(prices.values()) £ Returns 10.75 
max(prices.values()) # Returns 612.78 





RSE, BRANAR ERS. f ol GER SEAT XI LBS SERI 48 E 
(E AU ES TT E Bz KB ? ), 


{REJE min O F max() AAHH key HASARRE SARAAN pu B 
AVES. Han: 








min(prices, key-lambda k: prices[k]) £ Returns 'FB' 
max(prices, key-lambda k: prices[k]) £ Returns 'AAPL' 





(Be, VUE SIS ug, MEAT KER. EDAD: 








min value = prices[min(prices, key=lambda k: prices[k])] 





BÜIIBS zipO £375 2818115 688^ RR AB, 1) TAB TIS sls 
EE PU LABES x, ERAH LE, AIR mde. AE RE — 
See E 


SES DIS SRS (fü, dë) WJ. SSCA 
i, BEREREER, Han, ERIT min O M max O D ua, MOR TTS RNE 
BzA B SE SJ, SBAGHTSERONSXERAGEBUSCA ARIS: 








>>> prices = { 'AAA' : 45.23, 'ZZZ': 45.23 } 
>>> min(zip(prices.values(), prices.keys())) 
(45.23, 'AAA') 
>>> max(zip(prices.values(), prices.keys())) 
(45.23, 'ZZZ') 
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3.9 1.9 £3X Pre RAIA 


3.9.1 joshi 


EEA A SE B rn S Sl aa (COMING. ESS) ? 


3.9.2 fF RAR 








"EE PMS 
a = 
"SEM ne E 
y :2, 
2 usd 
} 
b = í 
'w' 10, 
cu 11; 
E 2 
} 





AS SASF Bänn A, STAR SAHRA keysO KA itemsO DAR 
[£558 CATES. Ia 








# Find keys in common 

a.keys() & b.keysO # { 'z', 'y' J 
# Find keys in a that are not in b 
a.keys() - b.keysO £ í 'z' } 

# Find (key,value) pairs in common 
a.items() & b.itemsO # í( Car, 2) } 





HRA Eee. LESD, PALL EHS rays 
HER JL Ma ERR FEB, FEA ARES RSIS ATE : 








# Make a new dictionary with certain keys removed 
c = {key:alkey] for key in a.keysO - {'z', 'w'}} 
X4 c 4s i'm d, uti» 





3.9.3 iit 


— E Bü MERAS ARAIKA. FRY keysO FHARE-TRM 
He SR — es t4 E185] — MRL 380 T RRS Ee CB SHR IRF, EE 
REH, SIE, MA, WRAN RANEA Een TE, sb), 
SSES ENEE EI Ñ set, 


BD) items O 75;&iRIBI— ^ EZ (88, E) YB SURSIS, Gre 
xS, EE WEE AB fe] AD EE 
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REÆEFHHJ valuesO. HAHERU, BEL M ASI E TIn EG PE, X 
Mize E E| 22 18408] AN BE CR UEPIT ANESTH, GE EE fE SERIES ULL 
la, NT, MRALI ERAR FINE, (roll TEASE tE SERA 
set, ZE SERATT T. 





3.10 1.10 WES Fr IEE UR TEURTSHBUT 


3.10.1 jo) 


BENEI ETRAS TUER LER B) [e] EN ES ER E S B948 ? 


3.10.2 WAS 


HUSS al CAVES hashable RH, MAW RE BI FH SR GS SBS pk S ORE 
Dux Ian: 








def dedupe(items): 
seen - set() 
for item in items: 
if item not in seen: 
yield item 
seen.add(item) 





Finzéfse FH FAR AGIs : 








>>> a = [1, 5, 2, 1, 9, 1, 5, 10] 
>>> list(dedupe(a)) 

[1, 5, 2, 9, 10] 

>>> 





TN IN Ce Al Or hashable MNRABA. OD BE EES CS GT 
ze (A0 dict A!) ENRERE, (rss ERRBES F, WR 


ju: 








def dedupe(items, key-None): 
Seen - set() 
for item in items: 
val - item if key is None else key(item) 
if val not in seen: 
yield item 
seen.add(val) 





JX BAY key SAE f — T ERN, SP Alt SR hashable RW, LSC 
Rida Gl: 








>>> a = [ fixed, 'y':2 4, ('x':1, Tick, ('x':1, ty" 2); ('mx'":2, 'y':4y] 
>>> list(dedupe(a, key-lambda d: (d['x'],d['y']))) 
[{'x': 1, 'y': 2}, Cx': 1, 'y': 3}, Cx': 2, 'y': 4} 








3.10. 1.10 MIRE allt SS RSI 21 














(Python Cookbook) #=hk, Release 1.0.0 











>>> list(dedupe(a, key-lambda d: d['x'])) 
[xs De 79: 9R. {xti 2, "urs 4H 
>>> 





SIR (BART BASSE. Rita AIR ES SS SS, BMA 
ela) t+ n] UABETE, 


3.10.3 Wie 


SIR VR U IN SS ABI BER ES SIA, Bs n] lenger Se, Han: 








>>> a 

[1, 5, 2, 1, 9, 1, 5, 10] 
>>> set(a) 

(1, 2, 10, 5, 9) 

>>> 





PAM, AMA REAP yp s= DIR, FRAZER PRTC RT AL. Im TER 
FA n] VA et BISA yu, 

EAT PUA T 5E pk ga RIL ASIA, MME SER SRM 
JE, Hu. RURAR- SICH, ARBEIT, MATRA DRA: 








with open(somefile,'r') as f: 
for line in dedupe(f): 





E key ABBR sortedO , minO fl maxO FAAARA PJ 
WSS 1.8 $1 1.13 NT RES. 


3.11 1.11 BEBO 


3.11.1 Ion 


(iB ge e BASIL ARCA ARMAS Fin, Gm em RIVE. 


3.11.2 ROR 


(FER ERC 28 A — I VOCE T FR PLT SERE fu e B EER (EE 
KAS OUS zt): 








###### 0123456789012345678901234567890123456789012345678901234567890 ' 
record = W... sss eerie 539433 WOO! 254 513525. sasa Sua i 
cost = int(record[20:23]) * float(record[31:37]) 





SEBS, HAMER tee : 
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SHARES = slice(20, 23) 
PRICE = slice(31, 37) 
cost - int(record[SHARES]) * float(record[PRICE]) 





BOHRER, (ES SA BACHATERO FR, EAC EE DIA Wi P] i 


o 


3.11.3 iit 


TARR, FCPS ASO SR oH LA Be DIAS Rb (E zs tS eJ READ] EP EA A Be 
D. Hat, WRT ke A- FRSE, MARE bag DEN E E CF RS 
RI], BARE RT RE “MR BALLS A WEBS S CR IBMT A. 


ABA slice) HAAI T-DNK ER, ARAETA tite FH R28 75. 
tran: 








>>> items = [0, 1, 2, 3, 4, 5, 6] 
>>> a = slice(2, 4) 

>>> items [2:4] 

[2, 3] 

>>> items[a] 

[2, 3] 

>>> items[a] = [10,11] 
>>> items 

[O, 1, 40, 41, 5, 6] 
>>> del items [a] 

>>> items 

[0, 1, 4, 5, 6] 





ERES — tjJ HR s, HERIDA ZI SIEFHERJ s.start , a stop, s.step RIER 
RREZES. LE: 








>>> s = slice(5, 50, 2) 
>>> s.start 


>>> s.stop 


>>> s.step 





AX, (iAH AY indices(size) HA E BAS —NMAEAN 
AE, Grp rs (start, stop, step) , MAIMARA BHAA 
LI ABR, MATS FREE SR ee EM IndexError FR. LES: 








>>> s = 'HelloWorld' 

>>> a.indices(len(s)) 

(5, 10, 2) 

>>> for i in range(*a.indices(len(s))): 
. print (s[i]) 
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>>> 





3.12 1.12 FY PEM RRS E763 


3.12.1 jo) 


AFER — T Fe 90 FR UR ZR S B) 7o 2 De ? 


3.12.2 RDR 
collections.Counter X% mæ S[ ] pix 2° [B] Bi II iiS), — E =Z 8 — 4 £ Pn 
most common() PRAIA SMB. 


Jg f. SCDE — sls? 3 B ERT el e Bz, mell 
FEA: 








words = [ 
'look', 'into', 'my', 'eyes', 'look', 'into', 'my', 'eyes', 
'the', 'eyes', 'the', 'eyes', 'the', 'eyes', 'not', 'around', 'the', 
'eyes', "don't", 'look', 'around', 'the', 'eyes', 'look', 'into', 
'my', 'eyes', "you're", 'under' 
] 
from collections import Counter 
word counts - Counter(words) 
# IIe Sen 3 AR 
top three - word counts.most common(3) 
print (top three) 
# Outputs [('eyes', 8), ('the', 5), ('look', 4)] 





3.12.3 iit 


EIMA, Counter WRP URSE hashable PIR, EREKE, — 
+ Counter JS Si BB, TRARRE EERDE. Hat: 








>>> word counts['not'] 
1 

>>> word counts['eyes'] 
8 

>>> 





SIR RAF OMEN A, BIUATSUSRBSFHADSA: 
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>>> morewords = ['why','are','you','not','looking','in','my','eyes'] 
>>> for word in morewords: 
. word counts[word] += 1 


>>> word counts['eyes'] 
9 
>>> 





aj ein] LAA update O Aik: 








>>> word counts.update(morewords) 
>>> 





Counter SXl|— ^ S£ 23 A XB Er EE TTTRI EAR AMR SSSA. H 
an: 








>>> a = Counter(words) 
>>> b = Counter (morewords) 
>> a 


Counter({'eyes': 8, 'the': 5, 'look': 4, 'into': 3, 'my': 3, 'around': 2, 
"you're": 1, "don't": 1, 'under': 1, 'not': 1}) 

>>> b 

Counter({'eyes': 1, 'looking': 1, 'are': 1, 'in': 1, 'not': 1, 'you': 1, 
'my': 1, 'why': 1}) 

>>> # Combine counts 

>>> c=atb 

>>> c 

Counter({'eyes': 9, 'the': 5, 'look': 4, "mi: 4, 'into': 3, 'not': 2, 
'around': 2, "you're": 1, "don't": 1, 'in': 1, 'why': 1, 

'looking': 1, 'are': 1, 'under': 1, 'you': 1}) 

>>> # Subtract counts 

>>> d=a-b 

>>> d 

Counter({'eyes': 7, 'the': 5, 'look': 4, 'into': 3, 'my': 2, 'around': 2, 
"you're": 1, "don't": 1, 'under': 1}) 

>>> 





a Counter XR fEJlj3F Ps ss E fbl REVS VF 22 22 3F8 8916 £ ze dE 2 £ FH 
IR, CR Ell dein E UE, mt pl BR sum, 


3.13 1.13 IS RA X SETE HEF -NFER 


3.13.1 jo) 


fi — e BRSUZE, (STRESS T ek SS LT E BB BORHE IU Pl 
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3.13.2 RDR 


iW ËF operator HIR) itemgetter IM, PIAI R AANA RN BUR 
MJ, (IRM BS nr d RMS REX, FEU PSPS: 








rows = [ 
{'fname': 'Brian', 'lname': 'Jones', 'uid': 1003}, 
{'fname': 'David', 'lname': 'Beazley', 'uid': 1002}, 
{'fname': 'John', 'lname': 'Cleese', 'uid': 1001}, 
{'fname': 'Big', 'lname': 'Jones', 'uid': 1004} 





Lei 


IRIS SS DI BB PORTE RA ARTERE AKMA, TC : 








from operator import itemgetter 

rows by fname = sorted(rows, key-itemgetter('fname')) 
rows by uid = sorted(rows, key-itemgetter('uid')) 
print(rows by fname) 

print(rows by uid) 











CAS AFH 0 F : 
[{'fname': "Bier, 'uid': 1004, 'lname': 'Jones'], 
{'fname': 'Brian', 'uid': 1003, 'lname': 'Jones'}, 


{'fname': 'David', 'uid': 1002, 'lname': 'Beazley'}, 
{'fname': 'John', 'uid': 1001, 'lname': 'Cleese'}] 
[{'fname': 'John', 'uid': 1001, 'lname': 'Cleese'}, 
{'fname': 'David', 'uid': 1002, 'lname': 'Beazley'}, 
{'fname': 'Brian', 'uid': 1003, 'lname': 'Jones'}, 
{'fname': 'Big', 'uid': 1004, 'lname': 'Jones'}] 








itemgetter() RSS keys, COM PBI 








rows by lfname = sorted(rows, key=itemgetter('lname','fname')) 
print(rows by lfname) 





ar Eo Lët): 








[{'fname': 'David', 'uid': 1002, 'lname': 'Beazley'}, 
{'fname': 'John', 'uid': 1001, 'lname': 'Cleese'}, 
{'fname': 'Big', 'uid': 1004, 'lname': 'Jones'], 
{'fname': 'Brian', 'uid': 1003, 'lname': 'Jones'}] 





3.13.3 Wie 


ZC ESO, rows RBA EES ED sorted) ABER 3x 
S3 E callable RH, HAM rows PŠA, An [n t8 FHSEHEFE AA. 
itemgetter() KAMEN ABIX callable WRAY. 


operator .itemgetter() PÉZAU — 4 1& rows PAC RA RERAN. sJ 
LE-TEM, —"- EE IB SCR ERE SA — "XI getitem. O AKA 
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IË, SUE EAE ESSISSUSitemgetterO , CEMA callable WREiREI—* 
BSZEHBH'B7UAÍBH)ZLAB, JEE sorted O KAARTA Sne HER. (Bi 
ABE EL SER tert (COWES RAE, eee pl FRBUSERE) AY 
BY (EI mn 772 (83 FRE. 


itemgetter() BART ol UMA lambda IAT, LES: 








rows_by_fname = sorted(rows, key=lambda r: r['fname']) 
rows by lfname = sorted(rows, key=lambda r: (r['lname'],r['fname'])) 





PPA HAN. (Ei, A itemgetter() ANABIVNAMRA, Alt, wR 
(RIT HERES KT SATIS REAR itemgetter() Ax. 


Ria, BD SPAR DEI KUER BT min M max SRR CoM: 








>>> min(rows, key=itemgetter('uid')) 

{'fname': 'John', 'lname': 'Cleese', 'uid': 1001} 
>>> max(rows, key=itemgetter('uid')) 

{'fname': 'Big', 'lname': 'Jones', 'uid': 1004} 
>>> 





3.14 1.14 HEF Az |P AE EESSES 14 


3.14.1 [JR 


(ABH RABAT, StH NAS REM CBRE, 


3.14.2 ERIR 


ABA sorted O 2288 — T KEEFER key, BUZA—* callable HRAC, 
IX callable NEN fg fe AXI SoRIBI— B, 3X B AE sorted DEn es 
WR, Ha, SUARUTERMFHTEFREIBIS— User ROP, HERAA hy 
user id BMEA(THER, rell LÀ User KAEA MWAHA user id fü 
DI callable JS, bey: 








class User: 
def init (self, user id): 


self.user id = user id 


def | repr (self): 
return 'User(i))'.format(self.user id) 


def sort notcompare(): 
users = [User(23), User(3), User(99)] 
print (users) 
print(sorted(users, key-lambda u: u.user id)) 
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235 — FA WEA operator.attrgetter() RRE lambda AR: 








>>> from operator import attrgetter 

>>> sorted(users, key-attrgetter('user id')) 
[User(3), User(23), User(99)] 

>>> 





3.14.3 iit 


Yt EE (ë F lambda EE ZW sk ée x attrgetterO "J8EBUAT TAE, BE 
attrgetter() KUŠ ë ASTARA, HHT pe EN SU Z + SATER. x jx 
SiR operator.itemgetter() EÉZAEHRH = BRZSAHRZSIU, (BS 1.13 dc In. in 
R User SEDI —^^ first name Fl last name Btt, ABABILA) RBDAUGEHEIS : 








by name = sorted(users, key-attrgetter('last name', 'first name')) 





PRBS, GP SUB TSCISI EAS F£ min O M maxO ZAIK 
SN. ECM: 








>>> min(users, key=attrgetter('user_id') 
User (3) 

>>> max(users, key=attrgetter('user_id') 
User (99) 

>>> 





3.15 1.15 iid ER E EE io Ra H 


3.15.1 [Jw 


fü — e Bas SPI, GER re EFE HE OD date RIA 
isle). 


3.15.2 ERIR 


itertools.groupby () GÉIE Fix tH SNE 23 2B ERTEFAETS SCFH. AS IBM, ëm 
SST BIDS: 








rows = [ 

('address': '5412 N CLARK', 'date': '07/01/2012'}, 
{'address': '5148 N CLARK', 'date': '07/04/2012'}, 
{'address': '5800 E 58TH', 'date': '07/02/2012'}, 
('address': '2122 N CLARK', 'date': '07/03/2012'}, 
{'address': '5645 N RAVENSWOOD', 'date': '07/02/2012'}, 
{'address': '1060 W ADDISON', 'date': '07/02/2012'}, 
{'address': '4801 N BROADWAY', 'date': '07/01/2012'}, 
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{'address': '1039 W GRANVILLE', 'date': '07/04/2012'}, 





ENTE PRIR RAB TERS date DARN BURIAL HTIAN. ATH, TETUER 
Rate EMER GX Re date ) HEA, AmA itertools.groupbyO AX: 








from operator import itemgetter 
from itertools import groupby 


# Sort by the desired field first 
rows .sort (key=itemgetter('date')) 
# Iterate in groups 
for date, items in groupby(rows, key=itemgetter('date')): 
print (date) 
for i in items: 
print(' ', i) 





ITA: 








07/01/2012 
{'date': '07/01/2012', 'address': '5412 N CLARK'} 
{'date': '07/01/2012', 'address': '4801 N BROADWAY'} 
07/02/2012 
{'date': '07/02/2012', 'address': '5800 E 58TH'} 
{'date': '07/02/2012', 'address': '5645 N RAVENSWOOD'} 
{'date': '07/02/2012', 'address': '1060 W ADDISON'} 
07/03/2012 
{'date': '07/03/2012', 'address': '2122 N CLARK'} 
07/04/2012 
{'date': '07/04/2012', 'address': '5148 N CLARK'} 
{'date': '07/04/2012', 'address': '1039 W GRANVILLE'} 





3.15.3 Wie 


groupbyO PEZ SER WA E E OS SE (RARE key A0 [9] f& 
E) fi Sal, BRIAR, CHREI—MEM—MAETR, MAN 
aay RA] A ITH BES T E TRU BEAR HP KE 

MER SEM Ha zp Uke =e isa xE BJ SES 22 38 HEFF, ALA groupby() MM 
MBEAN TA, WREATH RAPA, DAR RUSS ASIA. 

WER UR ERIE date FER RHR £8 8 — TAN MAMA, E VF 
BEML], MARRE defaultdict() RME-TSBFR, RTSEFAC#A 
ft 1.6 PAWANA. EESD: 








from collections import defaultdict 
rows by date - defaultdict(list) 
for row in rows: 

rows by date[row['date']].append (row) 





juEEB UE n n] UA REST BR SEXT Sp TREE EL BA ele INL TOR : 
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>>> for r in rows by date['07/01/2012']: 
. print(r) 


{'date': '07/01/2012', 'address': '5412 N CLARK'} 
{'date': '07/01/2012', 'address': '4801 N BROADWAY'} 
>>> 





fr Eër, A DS METCÉHORHET. Alt, MRYIAFSRAEIRX 
i, RAMANA HERA BiB groupby() GÉIE DU D Ir — 


3.16 1.16 ls aler 
3.16.1 jo) zi 


(“SEPP , REF SEU A FR E BY ch (Bk Be Dee e ai 


3.16.2 fe RA 
BePVMEP WTAE eAWRES. teu: 








>>> mylist = [1, 4, -5, 10, -7, 2, 3, -1] 
>>> [n for n in mylist if n > 0] 

[1, 4, 10, 2, 3] 

>>> [n for n in mylist if n < O] 

[-5, 97, =1] 

>>> 





FAIRS- NS fE EA PL SOU Sen A SE A Did E 17 E — SAE ACH) A SR 
fE, PAS, WRONG, 882 f nI UMS RI ERE SS OA zGA TNT E 
(SD, LED: 








>>> pos = (n for n in mylist if n > 0) 

>>> pos 

«generator object <genexpr> at 0x1006a0eb0> 
>>> for x in pos: 

. print(x) 





AAT, "Sms, RAE SAVE TARE S SUE TE pk Se sk rH OA tH 
FR. Hat, (ini S Ee ALIS— LS AAS rte. XB ICA 
SIAS —^"eEZxFR, AAAA filter O ABW. WHIM: 





3.16. 1.16 SERINE 30 











(Python Cookbook) #=hk, Release 1.0.0 











values = ['1', '2', '-3', '-', '4', 'N/A', '5'] 
def is int(val): 
try: 
x = int(val) 
return True 
except ValueError: 
return False 
ivals - list(filter(is int, values)) 
print(ivals) 
# Outputs [tts et TSBs fl UJ 





filter() ARAE "rr es, ACM ER R28 1580 — 4 PEERS V, RALIS DI 
IFEA list O 2535160. 


3.16.3 iit 


PUTES Bi ES RATES F iex JE SUIS Bz 8) SHAN. Behe 
WEBB SERRE. LED: 








»»» mylist - [1, 4, -5, 10, -7, 2, 3, -1] 

>>> import math 

>>> [math.sqrt(n) for n in mylist if n > 0] 

[1.0, 2.0, 3.1622776601683795, 1.4142135623730951, 1.7320508075688772] 
>>> 





Xe HRTE B3 — ^ S2 Fh Sie tr DIS PI DIR, mA SS li. tE 
$n, fE— 502A df FR UR RTBEANDCAS TX SIE SN, vu BIS RSE RAI ES TR EIS CDEN, 
WF rr a ler mm, TRA DNA Mola, LEET 








>>> clip neg = [n if n > O else O for n in mylist] 
>>> clip neg 

[1, 4, D, 10, 0, 2, 3, 0] 

>>> clip pos = [n if n < O else O for n in mylist] 
>>> clip pos 

[0, 0, -5, 0, -7, 0, 0, -1] 

>>> 





AYs—MEBRAEN Wig LAM itertools.compressO , ED —  iterable 
XI SRU— SANT AVAY Boolean FE ES alima AS 2X. Ke iterable TS 
W AVIA A True ITR. mb KB UK EIS E BEI 
fe, IDARE ER AAH. Hu. FMA P IBPS TUS : 








addresses - [ 
'5412 N CLARK', 
'5148 N CLARK', 
'5800 E 58TH', 

'2122 N CLARK' 

'b645 N RAVENSWOOD', 
'1060 W ADDISON', 
'4801 N BROADWAY', 
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'1039 W GRANVILLE', 
] 
counts - [0, 3, 10, 4, 1, 7, 6, 1] 





ZUR ABLE count (HAF 5 DR He her, ABZ rel bX PEN: 








>>> from itertools import compress 

>>> moreb = [n > 5 for n in counts] 

>>> mored 

[False, False, True, False, False, True, True, False] 
>>> list(compress(addresses, more5)) 

['5800 E 58TH', '4801 N BROADWAY', '1039 W GRANVILLE'] 
>>> 





jx EB X HË za fE A ole — A Boolean HI), j Or F e SI AB 
compress () KJUR ANEI A AR OBA True DIS, 


All filterO ARM, compress() BÆRE — NAR. Alt, MRE 
22-21, MARRA listO REAREA 79 SUIS RU, 


3.17 1.17 AFRRPREDTE 


3.17.1 [jw 


3.17.2 ERIR 


Ri 8975 zv fe FH BES. Han: 








prices = í 
'ACME': 45.23, 
"AAPL'T 612.79; 
'IBM': 205.55, 
"HPQ": 37.20, 
Ri 10.75 

} 

# Make a dictionary of all prices over 200 

pl = {key: value for key, value in prices.items() if value > 200} 

# Make a dictionary of tech stocks 

tech names = {'AAPL', 'IBM', 'HPQ', 'MSFT'} 

p2 = {key: value for key, value in prices.items() if key in tech names] 
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3.17.3 iit 


AZ BL F s RES 6866102189, 383] 80:28 real EC dict O K 
ZBRESIN, EEUU: 








pi = dict((key, value) for key, value in prices.items() if value > 200) 





(Be, DEES ee Senn, HEMERT RE (rex pH, 
SEPP MIA LELE acit O BMAD RES — FR). 


fil SEPA ISI ARRAZA. Hat, BO MITES ha BOX FEES: 








# Make a dictionary of tech stocks 
tech names = í 'AAPL', 'IBM', 'HPQ', 'MSFT' } 
p2 = í key:prices[key] for key in prices.keys() & tech names } 





(2H, e ed Ads SR E zx $875 SE AHEEESS HARE 1.6 f&, MRIS 
frttBSESEKEESEBJiE, =BSEANMARIN FEZES, BI 
WS 14.13 v5 


3.18 1.18 PREY Z4 f el VITA 


3.18.1 jo) 


(vts — BORSE Rana) SN REBIRTH AIS, (Drei, 
EARE, "Së BMRA. 


3.18.2 EROR 


collections.namedtuple() KUÁ ia fe FH — TEETE RR k e LA ICT [] 
A, XS RAIL MRE Python FR) &ZcABZSRIT2ERU— LI 737A. MZ 
Jr REMISE EER-EERÁATE, Krater, pell aleet, 
AME RE EE 48 S, SRG: 








>>> from collections import namedtuple 


>>> Subscriber = namedtuple('Subscriber', ['addr', 'joined']) 
>>> sub = Subscriber('jonesy@example.com', '2012-10-19') 
>>> sub 


Subscriber (addr='jonesy@example.com', joined='2012-10-19') 
>>> sub.addr 

'jonesy@example.com' 

>>> sub. joined 

'2012-10-19' 

>>> 





RB namedtuple BJ JS ee -TSBNAAG, (AS CIRCA SH] SR 
B9, SHARMER, COMERS IANA. FEAN: 
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>>> len(sub) 

2 

>>> addr, joined = sub 
>>> addr 
!jonesyQGexample.com' 
>>> joined 
'2012-10-19' 

>>> 





A T4 7L BE] — “SE BIR Ze URP) PCR Bane PARR, AE, BOR MX 
iis EE i] FA OR SRAM TAU, ROAR PNA, SERS 
DOT FAY SV BS ES OD Cl GES Oe f, eM REA TRATH, BARA 
Z SPUR, 


TPS, Ree Si cH: 








def compute_cost (records): 
total = 0.0 
for rec in records: 

total += rec[1] * rec[2] 
return total 





FPR PERS RETEM, HEERRMICRNAN, THER ET 
ARIMA: 








from collections import namedtuple 


Stock = namedtuple('Stock', ['name', 'shares', 'price']) 
def compute_cost(records): 
total = 0.0 
for rec in records: 
s = Stock(*rec) 
total += s.shares * s.price 
return total 





3.18.3 iit 


Se 75 — Ra Ae TFZJTeBRBUERMN, Else BB rfi res s BJ. A 
REISE STE ABUS e DOEN SE, BRA BRaTTBZeJEx. B 
SSES DIE, ED, re CH SET ET SK. bee: 








>>> s = Stock('ACME', 100, 123.45) 

>>> s 

Stock(name-'ACME', shares=100, price=123.45) 
>>> s.shares = 75 

Traceback (most recent call last): 

File "<stdin>", line 1, in «module» 
AttributeError: can't set attribute 

>>> 
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URMRAN RA NS ARAB, BARTER ae cB replace) 7375, 
* 28/2 —4 2358985 BIAS DIS ER DI re AL. Han: 








>>> s = S. replace(shares-75) 

>>> s 

Stock(name-'ACME', shares-75, price=123.45) 
>>> 





replaceO 5518 — R£ F3B5J3s EE She URB áp dà 7C ZB RES n] psk ih K += 
RAR, EE — T 3ET875 EE BIA TE 3S7 A. f RT UA else TARE (B) ri B! 
7048, RREH replace O MAEAEA ERNER cee: 








from collections import namedtuple 
Stock - namedtuple('Stock', ['name', 'shares', 'price', 'date', 'time']) 


# Create a prototype instance 
Stock prototype = Stock('', 0, 0.0, None, None) 


# Function to convert a dictionary to a Stock 
def dict to stock(s): 
return Stock prototype. replace(**s) 





FiBz ERU AE: 








>>> a = d'name': 'ACME', 'shares': 100, 'price': 123.45} 

»»» dict to stock(a) 

Stock(name-'ACME', shares-100, price-123.45, date-None, time-None) 

>>> b = {'name': 'ACME', 'shares': 100, 'price': 123.45, 'date': '12/17/2012'} 
>>> dict to stock(b) 

Stock(name-'ACME', shares-100, price-123.45, date-'12/17/2012', time-None) 

>>> 





mE SS tB, USD E E SE SB ER = SC PUER De GG EJ, 
ABA ap BTCA ASM REA, Bd REES Er BI slots DARY 
# (835 84 1] 1$), 


3.19 1.19 ERHET R RE 


3.19.1 g 


fy as e tr XS Fe ETRE (tbl sumO , minO , maxO ), PHBA 
SRA EE 


3.19.2 RDR 


MER 0,388975 3 zs AS BURT SS PH LIE SF — T EB SS e SEN, LE 
HU, WRT EAA, ol Lee: 
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nums = [1, 2, 3, 4, 5] 
S = sum(x * x for x in nums) 





FHEESHGIFT: 








# Determine if any .py files exist in a directory 
import os 
files = os.listdir('dirname') 
if any(name.endswith('.py') for name in files): 
print('There be python! ') 
else: 
print('Sorry, no python.') 
# Output a tuple as CSV 
s = ('ACME', 50, 123.45) 
print(','.join(str(x) for x in s)) 
# Data reduction across fields of a data structure 
portfolio = [ 
{'name':'GOOG', 'shares': 50}, 
{'name':'YHOO', 'shares': 75}, 
{'name':'AOL', 'shares': 20}, 
{'name':'SCOX', 'shares': 65} 
] 


min_shares = min(s['shares'] for s in portfolio) 





3.19.3 iit 


EMMA PIER AR f HERRERAN 1 IRS 22 ES SEE EN BJ ES DOS 
ik (MARBESI—MAS). Co, Lë ën op: 





s = sum((x * x for x in nums)) # BRAEMAR 
s = sum(x * x for x in nums) #4 IMRAN, SKTS 





fs Fl — NE B SR GA VF p £ 3302 EC % 81388 — 4" MESE AS MSTA TE. Eu, 
IPE S EF AE PY Se Dé, MRSS REAR LEID X: 








nums = [1, 2, 3, 4, 5] 
s = sum([x * x for x in nums]) 





gU; x SFERIDGASUIBZEBUSUR, BEL Z Tie, CAB 8 BE 
Ro XJ EJ RISE IT AIR, IBIESDSRIUASEUEERCABJEHE, Clg" 
BAM MMR FH — X51482 SERIES mint. In^ RRA CA 8975 zu dfe 
Zim. DIr Semrz, 

fE [EF ERRAZEAN min O F maxO BEN fc f m] BE E JE OR 6] FEA HE as ha 
A, CZA key Xie es kt MRA. LED, EEEE DIT rh, 
PIERZE FEKAR : 








# Original: Returns 20 
min_shares = min(s['shares'] for s in portfolio) 
X Alternative: Returns {'name': 'AOL', 'shares': 20} 


min_shares = min(portfolio, key=lambda s: s['shares']) 
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3.20 1.20 Sif £^ E BBSX AE] 


3.20.1 jo) 


res eko, MSCs ESSE —4 58—BJBRBY ATR 
IRF, ERENER TRUE EO. 


3.20.2 RDR 








DAR SD R P8 A 38 
3 } 
4} 





ELE AERIS ub EPS BHT SFR (EEA a PR, SUSRTEAT SUBE b 
HH) —-SSER Ee) jp R RA SHEA collections RER A ChainMap 2$, LES: 








from collections import ChainMap 

c = ChainMap(a,b) 

print(c['x']) # Outputs 1 (from a) 
print(c['y']) # Outputs 2 (from b) 
print(c['z']) # Outputs 3 (from a) 





3.20.3 Wie 


—-*S ChainMap RES te DC II SS Lu ren Ala, ae OD 2 
AREBWAHE—HS, ChainMap Z5 H Sr ol Geer re AE Eee ODC Se 3 Es 
SEM E LAR Ese Xx NII, AMSA SLE EA, 
teen: 








>>> len(c) 

3 

>>> list(c.keysO) 
ie ys eer] 

>>> List(c.values()) 
[1, 2, 3] 

>>> 





EE BAR KRHA BSE Alt, PFE RABY c['z'] 
SSIES AR a RIAA, MRE b PIAA. 


1 T FRAY SB Pk MU ER ERE ze E T -EBR, ECM: 
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>>> c['z'] 10 

>>> c['w'] = 40 

>>> del c['x'] 

>>> a 

{'w': 40, 'z': 10} 

»»» del c['y'] 

Traceback (most recent call last): 


KeyError: "Key not found in the first mapping: 'y'" 
>>> 





ChainMap TR SS ODER SG 
D. BAL, BEDAS MEES: 


WS (tM globals , locals $$) SIERAA 
GE 








>>> values = ChainMapO 

>>> values['x'] = 1 

>>> # Add a neu mapping 

>>> values = values.new_child() 
>>> values['x'] = 2 

>>> # Add a neu mapping 

>>> values = values.new child() 
>>> values['x'] = 3 

>>> values 

ChainMap({'x': 3}, {'x': 2}, ('x': 1D 
>>> values['x'] 


>>> # Discard last mapping 
>>> values = values.parents 
>>> values['x'] 


>>> # Discard last mapping 
>>> values = values.parents 
>>> values['x'] 


>>> values 
ChainMap({'x': 1}) 
>>> 





TE ChainMap WEN, f mIBEZ S RE update O HAMS E BREST. Ceo: 








>>> a = {xlo 1, “2's 3} 
>>> b = Lys 2, Feis? 
>>> merged = dict(b) 

>>> merged. update (a) 

>>> merged['x'] 


>>> merged['y'] 


>>> merged['z'] 
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RIFE REITE, (Bis C sSzeRGUER—^ 76S EIE BR AR (Sie ER HUN S TE 
BRA), AY, WRF RA TEM, IURRPRSPANAIRINSUEISI ESSE, Han: 








>>> a's) = 13 
>>> merged['x' 
1 





ChianMap f&FHIEGKBU-ESR, CRCHUBMNFR, Pr TOE Z P= E br 
AR, CCM: 








>>> a tgr i ta eae 
>>> b = {'y': 2, 'z': 4} 
>>> merged = ChainMap(a, b) 
>>> merged['x'] 


>>> a['x'] = 42 
>>> merged['x'] # Notice change to merged dicts 
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CHAPTER 


FOUR 


SS S: iY RAMA 


JF PA BABS BS E SIS ECK AER, e Sr ER, x 
— SEE EEN 2 DOSSIER, Hat Bee, LR, Salles, ABD 
Ae] EBI BB RET E EJ AAS EB BJ E eet, (DS, —KKÉEEE JJ & ZB ERTF pJ RES == 
IESSE Ok A DUR SS, PH EE SHEI SBS Fae. FARE Unicode 
UE eg EE b E BY [e] o Ex EB. th 3 38 18 e S, 


Contents: 


4.1 2.1 fBFHZ POETS ISR 


4.1.1 jo) 


(f m Ee Te SS EER, (DS bes LEARNS) 3 A= ElzE 


4.1.2 RIR 


string WRAY split O 737A He ICT 3ETE [8] ER BJ SE 29 ER y RUTIA, CHKRITA 
STATS ET att AB MAES. ms TU DIS BUE, 
Batt (FA re.split() A4: 








>>> line = 'asdf fjdk; afed, fjek,asdf, foo' 
>>> import re 

>>> re.split(r'[;,\s]\s*', line) 

['asdf', 'fjdk', 'afed', 'fjek', 'asdf', 'foo'] 





4.1.3 iit 


BEEN re.splitO SIERRA, ES bUETR 2 yB 4338 XE £ TEM. EE 
$n, Gënz, d NSAIRIUAZGRS, duse, DESST 
StS. ABM SRLS, BALAN AT mn DC A RS pk SS SIR 
TREE. REAR- TFET, AAR str.split( 3E[ B 2$ ze — HER, 
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HREH re.split OO ARN, SEI lte DS (EC le e t SS El ur 
SHRI 2, IREA THIR 4148, ABZ 18 UU BOR SCAR HHS EZR RUE, EDS, 
WES — Pix ERS ie tT 4s 








>>> fields = re.split(r'(;|,|\s)\s*', line) 

>>> fields 

['asdf', ' SÉ 'fjdk', Zei, 'afed', uA 'fjek', "ats 'asdf', Eu 'foo'] 
>>> 





3KHY2 SIUE EEEIBULRUIESRB), Hu, MRR TRIS, ARE 
RRB SJ SAA STR : 








>>> values = fields[::2] 

>>> delimiters = fields[1::2] + [''] 

>>> values 

['asdf', 'fjdk', 'afed', 'fjek', 'asdf', 'foo'] 

>>> delimiters 

px e T EL S0] 

>>> # Reform the line using the same delimiters 
>>> ''.join(v*d for v,d in zip(values, delimiters)) 
'asdf fjdk;afed,fjek,asdf,foo' 

>>> 





STR A UR ER 23 SUE TERR 22k lee, (AAR Se FH EU iE SS 2.73 £B CC WS 
ARANE, MEI DD EI EH, AZM (?:...) . ECM: 








>>> re.split(r'(?:,|;|\s)\s*', line) 
['asdf', 'fjdk', 'afed', 'fjek', 'asdf', 'foo'] 
>>> 





4.2 2.2 =H BAAR EEUU 


4.2.1 [ol 


mT CRU AR UAM ESSE TRA AM tee, txt eee, URL 


Pepe Ze 


Scheme =, 


4.2.2 fF RAR 


REFA RAAR AEA A EEH str.startswith) SKS © 
str.endswith() Aik, bean: 








>>> filename = 'spam.txt' 

>>> filename.endswith('.txt') 
True 

>>> filename.startswith('file:') 
False 

>>> url = 'http://www.python.org' 
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>>> url.startswith('http:') 
True 
>>> 





OR nics SLAC RE, RES SEMAN LAMA ZI tras, Aas 
28 startswith() MAB endswith() Ajk: 








>>> import os 

>>> filenames = os.listdir('.') 

>>> filenames 

[ 'Makefile', 'foo.c', 'bar.py', 'spam.c', 'spam.h' ] 

>>> [name for name in filenames if name.endswith(('.c', '.h')) ] 


['foo.c', 'spam.c', 'spam.h' 

>>> any(name.endswith('.py') for name in filenames) 
True 

>>> 





FHEA—MIF: 








from urllib.request import urlopen 


def read data(name): 
if name.startswith(('http:', 'https:', 'ftp:')): 
return urlopen(name).read() 
else: 
with open(name) as f: 
return f.read() 





FEV, GD Se A — 7 75:B1F 292 24, RRAN list SX 
Ë set RAMAN, SIS SNI EUR tuple O RRRA, Ceo: 








>>> choices = ['http:', 'ftp:'] 

>>> url = 'http://www.python.org' 

>>> url.startswith(choices) 

Traceback (most recent call last): 

File "<stdin>", line 1, in «module» 

TypeError: startswith first arg must be str or a tuple of str, not list 
>>> url.startswith(tuple(choices)) 

True 

>>> 





4.2.3 iit 


startswith() #l endswithO DARHT- -3E2 5 688375 zü AME T3 BHAA 
ZEB) e, AUREL P lb. (BiE(NRUAEGEGXSASSAUGE. H 
tl]: 








>>> filename = 'spam.txt' 
>>> filename[-4:] == '.txt' 
True 


>>> url = 'http://www.python.org' 
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>>> url[:5] == 'http:' or url[:6] == 'https:' or url[:4] == 'ftp:' 
True 
>>> 





{Rey AREA ARE EC We ru sn, Hat: 








>>> import Ce 

>>> url = 'http://www.python.org' 

>>> re.match('http:|https:|ftp:', url) 
« sre.S8RE Match object at 0x101253098> 
>>> 





MPA Tw, (BEES UE S s Ed CR SHANA 
JI) 3f B atr SE AS, 

wak BR, SAMA f HREEESI ES SUSHI BUR E startswithO I 
endswithO Jj;&zEÍRANTREU,. Hu, LIT S UT SC HEX roe dfe CH EE 
XRH: 








if any(name.endswith(('.c', '.h')) for name in listdir(dirname)): 





4.3 2.3 FB Shell ACLS 


4.3.1 [B]ERH 

(IEA Unix Shell CDS DU SRS (LEM *.py , Dat[0-9]*.csv SEI AMEX 
RS B 
4.3.2 RDR 


fnmatch RHH ET WA PEZE— fnmatch() fl fnmatchcase() , BJ LARK RH 
FEDIL FAIA: 








>>> from fnmatch import fnmatch, fnmatchcase 
>>> fnmatch('foo.txt', '*.txt') 


True 

>>> fnmatch('foo.txt', '?oo.txt') 

True 

>>> fnmatch('Dat45.csv', 'Dat[0-9]*') 

True 

>>> names = ['Dati.csv', 'Dat2.csv', 'config.ini', 'foo.py'] 


>>> [name for name in names if fnmatch(name, 'Dat*.csv')] 
['Dati.csv', 'Dat2.csv'] 
>>> 





fnmatch() REAR E EF Zi E BA] XC NSRR (ANT B] 2 Ez AS — REB) R 
MAIRI. at: 
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>>> # On OS X (Mac) 

>>> fnmatch('foo.txt', '*.TXT') 
False 

>>> # On Windows 

>>> fnmatch('foo.txt', '*.TXT') 
True 

>>> 





MRR SK ARES, PILE fnmatchcase() KRE, e BF 488945 
WAS atc. Ha: 








>>> fnmatchcase('foo.txt', '*.TXT') 
False 
>>> 





3x P8 ^| EE SORS S s LAS BA] — "I FE EE RE TE ESCA BS AT ETE Tt ERA 
FABY. ECON, (Rik fuut — “METIS AER RENT : 








addresses = [ 
"5412 N CLARK ST', 
"1060 W ADDISON ST', 
'1039 W GRANVILLE AVE', 
'2122 N CLARK ST', 
'4802 N BROADWAY', 





RP] ARIES FEES : 








>>> from fnmatch import fnmatchcase 

»»» [addr for addr in addresses if fnmatchcase(addr, '* ST')] 

['5412 N CLARK ST', '1060 W ADDISON ST', '2122 N CLARK ST'] 

>>> [addr for addr in addresses if fnmatchcase(addr, '54[0-9][0-9] *CLARK*')] 
['5412 N CLARK ST'] 

>>> 





4.3.3 ie 
fnmatch() KLEEN e DU SPAM BAN EMRA Za, WR 
BUR AMBIR (EP DES SNARE, SUBSE —TILRABMAR. 
QO RRA ES OCS ALAC, AEA glob MR, BS 5.13 /J v5, 


4.4 2.4 =+? BLAIS 


4.4.1 To 


{RAB DL BC SX Bis za s ERNIE 
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4.4.2 RDR 


ERR ABULROBJ E eene, MAMER LISER SA FARD AT, LES 
str.find() , str.endswith() , str.startswith() REMIDA: 








>>> text = 'yeah, but no, but yeah, but no, but yeah' 
>>> # Exact match 

>>> text == 'yeah' 

False 


>>> # Match at start or end 

>>> text.startswith('yeah') 

True 

>>> text.endswith('no') 

False 

>>> # Search for the location of the first occurrence 
>>> text.find('no') 

10 

>>> 





W SAA aS EAE FIAT re SIR. 79 CSS IC WISS o DIRK IS, 
{FRI CRAB UL BSNS 48 o DCD RR e ER 11/27/2012 , fa] ux ken : 








>>> textl = '11/27/2012' 
>>> text2 = 'Nov 27, 2012' 
>>> 
>>> import re 
>>> # Simple matching: \d+ means match one or more digits 
>>> if re.match(r'\d+/\d+/\d+', text1): 
. print('yes') 
. else: 
. print('no') 
yes 
>>> if re.match(r'\d+/\d+/\d+', text2): 
. print('yes') 
. else: 
. print('no') 





HE AB 488 kk ECG E UL BO, INL TOS ARS FR EE EES 
Ro LED: 








>>> datepat = re.compile(r'\d+/\d+/\d+') 
>>> if datepat.match(text1): 
. print('yes') 
. else: 
. print('no') 
yes 
>>> if datepat.match(text2): 
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. print('yes') 
. else: 
. print('no') 


no 
>>> 





match() ReEMFRRAMALA, MUSÉE IT S BB 2 DOS zu HN u 
E, RP findall() HAAN. Han: 








>>> text = 'Today is 11/27/2012. PyCon starts 3/13/2013.' 
>>> datepat.findall(text) 

['11/27/2012', .*3/13/2013'] 

>>> 





fEXE MIF, RANA SARA. EDAD: 








>>> datepat = re.compile(r' (\d+)/(\d+)/(\d+)') 
>>> 





183x 23 BO UAE TS IS TL RETE SE ee, AANA SUE SET BB PIE e MOR, 
tran: 








>>> m = datepat.match('11/27/2012') 

>>> m 

<_sre.SRE_Match object at 0x1005d2750> 

>>> # Extract the contents of each group 

>>> m.group(0) 

'11/27/2012' 

>>> m.group(1) 

141! 

>>> m.group(2) 

197! 

>>> m.group(3) 

'2012' 

>>> m.groups() 

('11', 127"; 2012") 

>>> month, day, year = m.groups() 

>>> 

>>> # Find all matches (notice splitting into tuples) 

>>> text 

'Today is 11/27/2012. PyCon starts 3/13/2013. ' 

>>> datepat.findall (text) 

LTH, "277, '2012"), C'S" 5. "Eat, "2013")] 

>>> for month, day, year in datepat.findall(text): 
. print('{}-{}-{}'.format(year, month, day)) 


2012-11-27 
2013-3-13 
>>> 





findallO J37A& 1E S CNGEDA PIX TIRE BALA, MR MBIA Wik 
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ILR). GIL finditer OO DARRE, Enn: 








>>> for m in datepat.finditer(text): 
. print (m. groups O) 


(11', '27', '2012") 
('3*, '13', '2013') 
>>> 





4.4.3 wie 


XT IEMRIANHCHARC BB SARK. TX, x— A SHA re 
RR (TL ACHR RMA RBA A. BOD SS CIE re.compileO 4iX1EJUJ 
Sek ee, AER match() , findallO EX finditerO SAI. 


4S EMU SCE RAE, HT SSRN ASAE E REA r' (Na+) / (Xd 
0/02 , SAFFRBRSRM RPL, IEN ta SES ng, WE 
PF00918, UAE ABO, 2809 Qe /0 39/039 o 

BEEBE match) ARODUSSIEBBSIANA. CHLARA) 
TEMENE, EEM: 








>>> m = datepat.match('11/27/2012abcdef') 
>>> m 

<_sre.SRE_Match object at 0x1005d27e8> 
>>> m.groupO 

'11/27/2012' 

>>> 





URMELE, ARER ARA $ E, MRA 3: 








>>> datepat = re.compile(r'(Nd+)/(Nd+)/(Nd+)$') 
>>> datepat.match('11/27/2012abcdef') 

>>> datepat.match('11/27/2012') 

<_sre.SRE_Match object at 0x1005d2750> 

>>> 





SE, WRENNER DI ZI LAC IS ER RTEBUIR, SLAM AES, 
BRA re Dabo, Han: 








>>> re.findall(r'(Nd+)/(Nd+)/(Nd+)', text) 
[435 127"; 2012"). C3", 143", "2013')] 
>>> 





fBiezECIABBE, WRT AMA SH LACHSA IR FAIA, Bz#f šj FEMUR 
ix, ABBSSEAC. MARA AMS EES rel EIS, R, AH 
T^AIBREAIBQHEBRE, (ASUS AERA, MAM SSTXTU— LM 
REI INEL. 
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4.5 2.5 FRIAR 


4.5.1 [B]ERB 


{RAR TEE RE FR ERIS eA LACH E B CASAS X 


4.5.2 RTR 


WISE BJ FIS ru, BREA str.repalceO AAR), tegh: 








>>> text = 'yeah, but no, but yeah, but no, but yeah' 
>>> text.replace('yeah', 'yep') 

'yep, but no, but yep, but no, but yep' 

>>> 





WEAN, (EA re BIRTH sub’) BEEN, ASAIN, Jim 
1,73 11/27/201 AYA BB HE ERUX 2012-11-27 > AGIMF: 








>>> text = 'Today is 11/27/2012. PyCon starts 3/13/2013.' 
>>> import re 

>>> re.sub(r'(Nd+)/(Nd+)/(Nd+)', r'\3-\1-\2', text) 
'Today is 2012-11-27. PyCon starts 2013-3-13.' 

>>> 





sub() HARENSE RALAR, BS SSMSRRERN. Karl äus 
CERO \3 TRISIBUTRTES (BUTS ARAB S. 


SIR RF] SATAY E EA, STZ CRA ERE. Han: 








>>> import re 

>>> datepat = re.compile(r' (\d+)/(\d+)/(\d+) ') 
>>> datepat.sub(r'\3-\1-\2', text) 

'Today is 2012-11-27. PyCon starts 2013-3-13.' 
>>> 





N'TSIUS Anen, VOSGES, LEN: 








>>> from calendar import month_abbr 
>>> def change_date(m): 
. mon_name = month_abbr[int(m.group(1))] 
. return '{} {} {}'.format(m.group(2), mon name, m.group(3)) 


>>> datepat.sub(change date, text) 
'Today is 27 Nov 2012. PyCon starts 13 Mar 2013.' 
>>> 





— ESA [B| USER ZB] S SUE match WR, WE match() KB tfind() WEHI 
WR, A group) HARRERA ERLER. MAARRE ROR TARTE A, 

RR "enn, MERIME 8 Z LERRET, AEA re.subn O 
AICS. Hai: 
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>>> newtext, n = datepat.subn(r'\3-\1-\2', text) 
>>> newtext 

'Today is 2012-11-27. PyCon starts 2013-3-13.' 
>>> n 

2 

>>> 








4.5.3 iit 


ATF EWM RANSANBR, LIBUEIRÉ)subO HABACBMESHA. BR 
BEATERS) Se RE IU AAT RT, XSI ER AAR CAS T. 


4.6 2.6 eer DIE SR 
4.6.1 |) 
(88 SED ZR KS] 3618 28 SEALER ER 


4.6.2 fF RAR 


ASE MAR(EN BIAS, RRRA re IRA RA kr rE JE (H 
re. IGNORECASE nen be: 








>>> text = 'UPPER PYTHON, lower python, Mixed Python' 
>>> re.findall('python', text, flags-re.IGNORECASE) 
['PYTHON', 'python', 'Python'] 

>>> re.sub('python', 'snake', text, flags-re.IGNORECASE) 
'UPPER snake, lower snake, Mixed snake' 

>>> 





RIAA DIS SNR, BIRERRHRS BBIRISU ROTER RRIA 
BRM. ATMS, MRR MAAN, WAR RA: 








def matchcase(word): 
def replace(m): 
text = m.group() 
if text.isupper(): 
return word.upper() 
elif text.islower(): 
return word.lower() 
elif text[0].isupperO: 
return word.capitalize() 
else: 
return word 
return replace 
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Pee PARE: 








>>> re.sub('python', matchcase('snake'), text, flags-re.IGNORECASE) 
'UPPER SNAKE, lower snake, Mixed Snake' 
>>> 





Bit: matchcase('snake') JRE] -AmA (BAYA match WR), BU 
HBl— p pee, sO KAIR "Iesele, YRBERESE— P [BL US PEL ZA, 


4.6.3 iit 
XT — BD CES DOUCE, (8 5BUfEXé—^* re. IGNORECASE En 2 2: 


Big. BERR RNE, XPWFRESSAN SHR Unicode LAC) BË 
AAW, BS 2.10 I HSTRESAD. 


4.7 2.7 RALIN 


4.7.1 |) 


{RIECE a AAEM RIA TULA TMA, (BE CHK SIA SAT AER TC P] BE 
Ac. MEAE EEN Sika ka BJ 5] SED RO, 


4.7.2 RIR 


jx ^ [8] zl — Ag t HUE SS == Ub RO — 3 23 TS Z [8] B] SC 2289BJ S (EESTI | BSH 
FR). ATHARE, SRI ASIF: 








>>> str pat = re.compile(r'\"(.*)\"') 


>>> texti = 'Computer says "no."' 

>>> str pat.findall(text1) 

['no.'] 

>>> text2 = 'Computer says "no." Phone says "yes."' 


>>> str pat.findall(text2) 
['no." Phone says "yes.'] 
>>> 





frc prm, RA r'\"(.*)\"' PAREZLAR S S SEX. (HS 
MR ARR * RFR E ñi 2289, AACR FSS Kea, FEES 
PARER text2 BEN EE [n] f ER TE NERI eA, 


Ja fi&iE; Nel, AERAR * RFA ML? ëm, SLEG: 








>>> str pat = re.compile(r'N"(.*?)N"') 
>>> str_pat.findall(text2) 

['no.', 'yes.'] 

>>> 





IES LACS pk aE SENI, Lesen, (as ABBA. 
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4.7.3 wit 


jt — DRE Y ESPAA C) emp E We BRE ES S EES WEIS, fE— 
MANET BA, sa () MERR TIRES. Am, WRT tA C) SHEA 


38 SZA RTF (EEROISI) CAITR, ABA UUROHRIE S Ss AiR rl eek n] BELA, 
XB E SUI E PRAM SARA el) NAR, FRARABEL 
Wiel, WE < ke + REREAD T ? Asem UL ACER 
ACL PLS IX ER ABA n] BE UU AC, 


4.8 2.8 S77 acter 


4.8.1 [B]ERH 


(RES (2A EM AIAN ALA ARMA, MMPS = TALL, 


4.8.2 fF RAR 


XS aja ER LB HWE SA (.) ZRUUBOCERSTE TS BJE MR, maig f sa (.) ARE 
MEHRI ES, COO, BET NLE C WSARALR: 








>>> comment = re.compile(r'/N*(.*?)N*/') 
>>> textl = '/* this is a comment */' 
>>> text2 = '''/* this is a 
. multiline comment */ 
ED 
>>> 
>>> comment.findall(text1) 
[' this is a comment '] 
>>> comment.findall(text2) 
[] 


>>> 





ASX Ie, MY MENA, HMR THM. LED: 








>>> comment = re.compile(r'/\*((?:.|\n)*?)\*/') 
>>> comment .findall (text2) 

[' this is a\n multiline comment '] 

>>> 





fro HB, (?:.| n) Fae TSE (hE CEM TMI 
mi, MAN BEB SB hik EL Be = 0928). 


4.8.3 iit 


re.compile() DÉI ISS ^ MG Sun re.DOTALL, EREI 8 FB, vni 
IER AA CDen (.) LEAR EAN ESSA. tee: 
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>>> comment = re.compile(r'/N*(.*?)NV*/', re.DOTALL) 
>>> comment.findall(text2) 
[' this is ahn multiline comment '] 





MF S) SAVE EAA re.DOTALL MidB SUL fA RI, (Bie WRT ES 8 xs 
BEA fS Sms: SEX (2.18 DG, AY ee AIX 
SMCS BMA RE HI—Le ll eM, WRIA, MUP CEE KA CHEM RIA 
Wik, RHC RIDES RMA Bini Ss F thee LEAR. 


4.9 2.9 1% Unicode XA GI 


4.9.1 [oi 


DIE Unicode FR, BRARMAFTREREAAAN AM. 


4.9.2 fF RAR 


ft Unicode HD, RHSHREMBASTAIAN WEAR. ATW, SR Lëns 
fi : 








>>> s1 = 'Spicy Jalape\u00f10' 
>>> s2 = 'Spicy JalapenNu0303o' 


>>> s1 

'Spicy Jalapeño' 
>>> s2 

'Spicy Jalapeño' 
>>> si == s2 
False 

>>> len(s1) 

14 

>>> len(s2) 

15 

>>> 





EB CAR" Spicy Jalapeño” (EAS AMERRE. SB — WEISE FREE KS” n” (U 
+00F1), BoM) FEP” ARDA” HBAS (U--0303), 

FBS LESSE TS BE FRE rr me AIT ABB 23 Y 12 EiX 5) 2, 
(i eT UEFA unicodedata STRE SLANE HEIL : 








>>> import unicodedata 

>>> ti = unicodedata.normalize('NFC', s1) 
>>> t2 = unicodedata.normalize('NFC', s2) 
>>> t1 == t2 

True 

>>> print (ascii(t1)) 

‘Spicy Jalape\xflo' 

>>> t3 = unicodedata.normalize('NFD', s1) 
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>>> t4 = unicodedata.normalize('NFD', s2) 
>>> t3 == t4 

True 

>>> print(ascii(t3)) 

'Spicy Jalapen\u03030' 

>>> 





normalize() -PSAE RARESA. NFC Serië Sein 
pR (team REATI ERE É — 483), H NFD RRFRMADBASMMASTHRT 

Python žy RMA NFKC 8 NFKD, Eq ERR DORIS 
NT RARE. cea: 








>>> s = 'NufbO1' # A single character 
>>> s 

' fi' 

>>> unicodedata.normalize('NFD', s) 

' fi ' 


# Notice how the combined letters are broken apart here 
>>> unicodedata.normalize('NFKD', s) 

'fi' 

>>> unicodedata.normalize('NFKC', s) 

'fi' 

>>> 





4.9.3 iit 
MEL EEE UL — BRIT AME Unicode XAR RREI, 44b 
JEsE Ei FH P? dé AE ER n BE HS Hl A RO ET] ENSE ER 7C San, 


TET TURIS SCA BEES EIER EE ted E Sp, Hot, icin ebe EE 
MA CAM SSAA (BREA TIRAM): 








>>> ti = unicodedata.normalize('NFD', s1) 


>>> ''.join(c for c in t1 if not unicodedata.combining(c)) 
'Spicy Jalapeno' 
>>> 





ma — SIS REARS unicodedata RRHNA-TBSAA, (SS Mee SE 
TAAU. combiningO Gol rer RIS Ft, GpXxTdÁ|liAm8 
Ether X FT STXTE AES», Wl Sue FS S, 

Unicode EE —  MRAKBJzERH, WRESRAN TRATMNECABNIES, A 
BE Unicode E DX FR X T3XSB23 BJWEBH Ned Batchelder Æ (HAY pk EXT Python BJ 
Unicode AAE a) With 3 — SRE HTT. 





4.9. 2.9 1% Unicode Xi 53 











(Python Cookbook) #=hk, Release 1.0.0 





4.10 2.10 ZC EI x AEA Unicode 


4.10.1 jo) 


{RIE FE 1S FA IE RIA TAME A, (PERIE Unicode FA, 


4.10.2 RDR 


Eki teu F re RREI — E Unicode FRXS "RK tee, VN EZ 
MEERI unicode 822 f$ f: 








>>> import re 

>>> num = re.compile('Nd+') 

>>> # ASCII digits 

>>> num.match('123') 

<_sre.SRE_Match object at 0x1007d9ed0> 
>>> # Arabic digits 

>>> num.match('\u0661\u0662\u0663' ) 
<_sre.SRE_Match object at 0x101234030> 
>>> 





A ER RARER BSH EAD Unicode FFF, f mTUA B FH Unicode FFF MATH 
XEY (ECM \uFFF SX \UFFFFFFF ), EA, Fie —ULBDJL A fel Bal fu (E Ah 7a 
IER BITS TERTESIERI ARA X: 








>>> arabic = re.compile(' [\u0600-\u06ff\u0750-\u077f£\u08a0-\u08ff]+') 
>>> 





STAC AS RRR E, RP STN EH B 5 EAA XX A Mr ELE IE X 
(BS 2.9/5) SIT Kata, EARRAN MEHMAN 
FAN AIT H. 








>>> pat = re.compile('stra\u00dfe', re. IGNORECASE) 
>>> s = 'strafe' 

>>> pat.match(s) # Matches 

<_sre.SRE_Match object at 0x10069d370> 

>>> pat.match(s.upper()) # Doesn't match 

>>> s.upper() # Case folds 

' STRASSE' 

>>> 





4.10.3 wit 


Reg Unicode SIE WS ZO S SERA, oU BR SOT ASMA, B 
HS Léi, CAH Unicode HANS $838 UL EL fth X 8 E EUR E 
RSMAS, HRM, 
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4.11 2.11 WERTE RE EB rR S= BF er 


4.11.1 jo) 


TB Ae et, ZëEesk2Aarh[a A Së Spee, MSA. 


4.11.2 RA 


strip) DERA FHRA ARAE lstripO A rstripO RIIA AFI 
MEHTRE AUEN F, RHHASARSALSH, BEREA ER It 
=, bea: 








>>> # Whitespace stripping 
>>> s = ' hello world \n' 
>>> s.strip() 

'hello world' 

>>> s.lstrip() 

'hello world \n' 

>>> s.rstrip() 

' hello world' 


>>> 

>>> # Character stripping 
Saab ei Tee hello-----' 
>>> t.lstrip('-') 
"hello=====' 

>>> t.strip('-=') 

'hello' 

>>> 





4.11.3 wit 


GË stripO FAERIE Su Jia D) BABA Ee SRA. EE 
Wl, (ejl H Ian, ole bt ETS 


ER HENSE EGER, Hat: 








>>> s = ' hello world \n' 
>>> s = s.stripO 

>>> s 

'hello world' 

>>> 





lB ARIE [BB ene, OASE EDU SIS, te replace 7375 
stet WS EI, TOME: 








>>> s.replace(' ', '') 
'helloworld' 
>>> import re 
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>>> re.sub('\s+', ' ', s) 
"hello world' 
>>> 





lat MRSS strip PERLE EIC SIE e, COMMA IRA 
BITRE. MRENE, BALM ARAN MIUARSFS. LED: 








with open(filename) as f: 
lines = (line.strip() for line in f) 
for line in lines: 
print (line) 





EAE, RAR lines = (line.stripO for line in f) HITORI IRRF. X 
MANIERSM, AACKBSMAZD PR BRUGES —NANVIWAAA, CMM 
RAetle—Mms, FBS RRETZAAAN strip HE. 

W TES BB strip, (ko) sESLEA translateO HK. BEM F — p T AE 
XTENECGNIBJAS. 


4.12 2.12 BE SHNAF FB 


4.12.1 jo) 


— EE 7C BORA) AES SEY MAMAS Pi ASA python”, Aha nasa WE 
TBI, 


4.12.2 RDR 


XS D Seit kr E ua Ail, CARRE SHH 
F, else bier BAR (cee str.upper() Al str.lower() ) TEXAS AM 
MERE TL. (GR str.replace() A re.subO DI BARE EM RAB SHEN 
SRA, UKREG] LEAR 2.9 /| VASE unicodedata.normalize() U% unicode 
MAA IEC. 

94m, AMMA) BEAR BEL BHT. EDU, fa mISERECBERSE 4 [a] E 
NFRXSEARSSH. ATR, MIURA SRAM str.translate() 
Ak. rs, (RWB PRX NASAL Se: 








>>> s = 'pythéfi\fis\tawesome\r\n' 
>>> s 

'pythofi\xOcis\tawesome\r\n' 

>>> 





Së AE E B IEE RF $, "Hr, X 61 E — 4 AE J ETRAS f Fi 
translate() DZ: 
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>>> remap = í 


ord('Nt!) : ' ', 
ord (ONE) a." b. 
I ord('Nr') : None # Deleted 
SA 
>>> a = s.translate(remap) 
>>> a 
'pythofi is awesome\n' 


>>> 





EMEI, SAFE V6 M ME Owens", DS: B 
J2 42 HER. 


fi eT ALIX SE A Rutt — BARES. Ha, (EI breng 
f: 








>>> import unicodedata 

>>> import sys 

>>> cmb chrs = dict.fromkeys(c for c in range(sys.maxunicode) 
if unicodedata.combining(chr(c))) 


>>> b = unicodedata.normalize('NFD', a) 
>>> b 

'pythofi is awesome\n' 

>>> b.translate(cmb_chrs) 

‘python is awesome\n' 

>>> 





FE PIF, A dict.fromkeysO 73;ATS — ^ -EBR, BS Unicode ME 
EAR, TD SR None, 

AmA unicodedata.normalize O RIA AARELAID RI ES. ABB 
JH translate HAMIR A EE. BMRA ARAMA HAWS 
(LEMS IFS). 

fE23:5 —^MBJ-E, BMIE—MESFMA Unicode MF FFA HAY ASCII = 
FELURI: 








>>> digitmap = í c: ord('0') + unicodedata.digit(chr(c)) 
for c in range(sys.maxunicode) 
if unicodedata.category(chr(c)) == 'Nd' } 


>>> len(digitmap) 

460 

>>> # Arabic digits 

>>> x = 'Nu0661Nu0662N00663' 
>>> x.translate(digitmap) 
"123" 

>>> 





Fa — PASE DI AG RB 1/O ARD RAR, x BA BER eS TCT CAS fil — 
Bann, KEE encodeO KA decode() IFRAME E. ketl: 
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>>> a 

'pythofi is awesome\n' 

>>> b = unicodedata.normalize('NFD', a) 

>>> b.encode('ascii', 'ignore').decode('ascii') 
'python is awesome\n' 

>>> 





BD EILER EE A 2) AIBN. Fe LED ASCII 48 83 / ERO 
HSanm--trzzziembem, SA, AMAAMKRE RIAA Binge EN al 
MATT ACSI ARAN RE, 


4.12.3 wit 


MAF RECREA SE MI re, MOR, FCAS Bist 
D. HFEF RRF, str.replaceO HABRERRN, BEAMS RA 
FABIA EESU, H TARSAN, Maite: 








def clean_spaces(s): 


s = s.replace('\r', '') 
s = s.replace('\t', ' ') 
s = s.replace('\f', ' ') 
return s 





RMA MIRA, MUS RMIXMANS CCEA translate O RAIEM RAW 
ZARZ, 


ES kk et CEO EE Ke EE RENILSE RES BAR ex xD ER T E BJ s, 
tanslateO AEAII, 


MANA RH, WIDE SK VOTE BE E UII EL CHANDRA, A= 
DIS, FAR BEES UG res EDIT, SCHBEMMANI A. Eski 
DURER CO, NEID AHE. 

kUEX—p&rBBHEBg XR, PSRUNRABTUSAT SD, Cae 
j, FRAIEMI ARIAT. 


4.13 2.13 SBMS 


4.13.1 |) sii 


{RAB BIT SRA FF Fa RACES EE 


4.13.2 RRA 


WFAA RITE, AEAF RAI 1justO , rjust() FI center O 
Ah. Ha: 
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>>> text = 'Hello World' 
>>> text.ljust(20) 
'Hello World ' 
>>> text.rjust (20) 

! Hello World' 
>>> text.center(20) 

i Hello World ) 
>>> 





Hr ix 675758 BERESE— n] Eë e, LED: 








>>> text.rjust(20,'=') 

!=========He11lo World' 

>>> text.center(20,'*') 
UeeesHello World*****' 

>>> 





DÉI format () BT AARRE DINAR R. MEMME <,> sU 
^ SR RBA re CDe bey: 








>>> format(text, '>20') 
) Hello World 
>>> format(text, '<20') 
"Hello World i 
>>> format (text, '^20') 
: Hello World ! 
>>> 





HIE RASH EMER EE CEET tee AHAB : 








>>> format(text, '=>20s') 
!=========He11lo World' 
>>> format(text, '*^20s') 
UeeesHello World*****' 
>>> 





HEREZ MEM te, RAIA RAE format O HAH. tegh: 








>>> '{:>10s} {:>10s}'.format('Hello', 'World') 
: Hello World' 
>>> 





format) EEZA]— 4 f Eze E AROS TE, CHAR RBC, fie 
CARR 8935 FB, Ha, MAURER BIC: 








>>> x = 1.2345 

>>> format(x, '>10') 

: 1.2345' 

>>> format(x, '^10.2f') 
i 1:23 ! 

>>> 
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4.13.3 wit 


ZE DO An, Ur SSR MAKITA Z RET. Hat: 





>>> '%-20s' Í| text 
'Hello World ' 
>>> 'Z20s' ^ text 

i Hello World' 
>>> 





(B=, CEPARARIGH, MZE format() HARADA. format O X 
EE 7, TRÍEGIBJIJBESB ABA, HH formatO DDR 1just O , rjust O B center O 
FABIA, ENS BIDAFBHSETREIGEERSONE ER, MARMEFTE, 


UREAZA f fE formatO KAABA IE, BS E2 Python X44 
4.14 2.14 S3ft SHEER 
4.14.1 [5]zÀi 

(TAS IL A) WF BBHA-TANSHB 
4.14.2 RDR 


SIR FRA SE T BUSES REE TSN iterable H, MARRHANH EE 
Fi joinO Aih. Ha: 








>>> parts = ['Is', 'Chicago', 'Not', 'Chicago?'] 
>>> ' '.join(parts) 

'Is Chicago Not Chicago?' 

>>> ','.join(parts) 

'Is,Chicago,Not,Chicago?' 

>>> '',join(parts) 

'IsChicagoNotChicago?' 

>>> 





JEER, Gäre Sab, (BS join) Ier, 
FEIDER 7 [E DI ze UA kE Ft BJ R P] ERASMAS Ra 2] (CMU, >= 
AH, FH, XH, RARES) MRE ARENA CBE LF join Aik 
AAS ETRE, Bim RESETS SER 23 le BARA joinO FAB 
FARSER, 


WRT MRRESHY ROLES, SAIS (+) e E T : 








>>> a = 'Is Chicago' 
>>> b = "Not Chicago?' 
>> at! ' +b 


'Is Chicago Not Chicago?' 
>>> 
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DS (+) RAE 2g ESAS RR rk IL BJ S75 3E BERE 5638 š tb T ERSTER 
Wf, ECan: 








>>> print('{} {}'.format(a,b)) 
Is Chicago Not Chicago? 

>>> print(a + ' ' + b) 

Is Chicago Not Chicago? 

>>> 





zx a ree Ty tioy, MREBS Duer Il RE, 
ZAMS (+). Hai: 








>>> a = 'Hello' 'World' 
>>> a 

'HelloWorld' 

>>> 





4.14.3 wit 


FHF BHF BLES PRK. PERMANSXNla, BF 
DS GE SE SIN FIER OT ES SEI, 
SEHR, SRAME (+) TE e K E CES 


AY (ESE, AAMER ERE SEP E EEUU IRIURE, FAIA, f 
KiZBAMWE EP MSL Rie: 








sg = '! 
for p in parts: 


s += p 





XMS ASCE joinO MAATRE E, Duer += TRTERJES ES 
Z8) 3 BJ SF is S. (ST CIS Er DOC RR Er ESA HF Cie e ze 
Ao 

— MENT CESAR ABAD $c L5 28 A Fd AE P SX rV (SBS 1.19 |) RRB FITR 
WANEH, tee: 








>>> data = ['ACME', 50, 91.1] 

>>> ','.join(str(d) for d in data) 
'ACME,50,91.1' 

>>> 





lk LS SB BERR. BHR EF A FS A IDEE OE FERE BENI 
Ein St ECSDTETTEDBURS A : 








print(a + ':' + b ':' + c) # Ugly 
print(':'.join([a, b, c])) £ Still ugly 
print(a, b, c, sep=':') # Better 





SRG EFA (LO FRIES BIER, ANE TARA. LE 
W, ZS FER im iA ER : 
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# Version 1 (string concatenation) 
f.write(chunk1 + chunk2) 


# Version 2 (separate I/U operations) 
f .write(chunk1) 
f.write(chunk2) 





MORASS RR, BAR TRARES SIE, AA 1/0 SHBA SERA 
fg, AN AM, MRASFTBIRA, MALZ TRA ESS MAW, AACE 
$e TIE- A RABJIGEIZSSRAEE SES IA SST EMS, Sher, ANS 
me ze MR JES UR E POETS. 


RAK F, WREE RES X SS hee RAMON, REPRE ERE 
RRK, AA yield BAER ^ ER. CCM: 








def sample(): 
yield 'Is' 
yield 'Chicago' 
yield 'Not' 
yield 'Chicago?' 





3t 7378 — 4 8383) 75 Me CHR ATH Fr ERU EC SEES FEAB OR, PIA, 
(rey Aisi BAER join O DEES EF ER SOT EORR : 








text = ''.join(sampleO) 





sy e inta n] leese bh ERS Ell I/O: 








for part in sample(): 
f.write(part) 





Beams Bee 1/0 RMS: 








def combine(source, maxsize): 
parts = [] 
size = 0 
for part in source: 
parts .append (part) 
size += len(part) 
if size > maxsize: 
yield ''.join(parts) 
parts = [] 
size = 0 
yield ''.join(parts) 


# AARI 
with open('filename', 'w') as f: 
for part in combine(sample(), 32768): 
f.write(part) 





EUR SE eat T IG B ^E pk BS CEDE S SE ADOBE FH AUS, CRAREMSAR 
HERBA T. 
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4.15 2.15 FERPA = 


4.15.1 jo) 


(488138 —-PIRRSESEBUTETO ER, SPEEHBUCBUI[B PHA BJ AT ER ES, 


4.15.2 WAS 


Python FREWEF RSPR ER ES dB m (BUE e pue, (See bet 
BD format O DERRER IAA, Hat: 








>>> s = '{name} has ín) messages, ' 
>>> s.format(name-'Guido', n-37) 
'Guido has 37 messages.' 

>>> 





XS, (USA es ABU SS EE Sp EI PRA, BAA AZAR format map O 
Al varsO > SR LÉI: 








>>> name = 'Guido' 

>>> n = 37 

>>> s.format_map(vars()) 
‘Guido has 37 messages. ' 
>>> 





vars) Z5- ABWR EM EEH EA FNRA. EET: 








>>> class Info: 
def __init__(self, name, n): 
self.name = name 
self.n = n 


>>> a = Info('Guido',37) 

>>> s.format_map(vars(a)) 
'Guido has 37 messages.' 

>>> 





format $I format mapO By— ^ ER Bé ze CAF S BE (RI ARB E A DOS AN. 
tran: 








>>> s.format(name='Guido') 

Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 

KeyError: 'n' 

>>> 





— Ritt BIRR AE DE .— F missing O DSDS NES, St 
f, Liz: 
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class safesub(dict): 

num BALE key FRANZ nu 

def | missing (self, key): 
return '{' + key + '}' 





FUE fio] LAA Fix NZS LRH A Je f EA format mapO : 








>>> del n # Make sure m is undefined 
>>> e format map(safesub(vars())) 
'Guido has ín) messages.' 

>>> 





HUSS SUE CC TA OD EE, (keju SSESERHAGEUREITTILA 
ÉIS Sek FAR Le: 








import sys 


def sub(text): 
return text.format map(safesub(sys. getframe(1).f locals)) 





HUE fs n] LMR EF IES T : 








>>> name = 'Guido' 

>>> n = 37 

>>> print(sub('Hello {name}')) 

Hello Guido 

>>> print (sub('You have ín) messages.')) 

You have 37 messages. 

>>> print(sub('Your favorite color is {color}')) 
Your favorite color is {color} 

>>> 





4.15.3 wit 


SEURAF Python REN S2 E& EH] i MSN SAAS MADR. 
RAAT ARR —TSA REN RAR, MIURA SSK IBDXHBISER BS 
TCAs : 








>>> name = 'Guido' 

>>> n = 37 

>>> 'Z(mame) has %(n) messages.' Z vars() 
‘Guido has 37 messages. ' 

>>> 





(KF) REARS Bs FFF BRIAR AEA: 





>>> import string 

>>> s = string.Template('$name has $n messages. ') 
>>> s.substitute(vars()) 

‘Guido has 37 messages. ' 

>>> 
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SAM, formatO 4 format mapO SS ARE J semp JE, DI Wis 
UA TIA. EA formatO FAB-MS RR TV d DE 8 
LH WT, BR, ed, mat SIb ER mz 2E8g75 38^ 
RJBER fS HJ, 

AVLEBHA TAT Emm. RAMEE DN E OS AARMN missing. O A 
FAB] LAER SLUM ATARI RAMA, ZE SafeSub BH, 3X4 73 EAE X. dch CEU (B 
BETS AW. Grein AC EL HANER ESSERE (fE BEID P SER SS 
FA), m^ E-— KeyError Fo 


subO EE ZA FB sys. getframe(1) jÉ [Eli] Rd # B] d i, T UA JA H us io) fes TE 
f locals 33A fs gu S2 5. = En] AB X SB y EA F £ (Ç 38 FR AS ELHEBR TE UU pu 
Sr, (Big, WTRF RERIAARMS CeIER AA. AI, ISS 
EARE f locals zÉ— P & HARMAN AMS SFR, RBM los f locals 
HAA, BERNE FAASS AeA. PUA, BiH Ah 
BLARBS, BENCE TE S TS ER DIS Z1 32 88 05 f, 


4.16 2.16 UE EII RME RI R 
4.16.1 (o2 


f — EET, WU ERI RS CT IE NT MU. 


4.16.2 ERAR 


(FA textwrap FIRB AE Sep, Hat, RURE RUBIES 








s = "Look into my eyes, look into my eyes, the eyes, the eyes, \ 
the eyes, not around the eyes, don't look around the eyes, \ 
look into my eyes, you're under." 





LES textwrap REFIRA: 








>>> import textwrap 

>>> print(textwrap.fill(s, 70)) 

Look into my eyes, look into my eyes, the eyes, the eyes, the eyes, 
not around the eyes, don't look around the eyes, look into my eyes, 
you're under. 


>>> print(textwrap.fill(s, 40)) 

Look into my eyes, look into my eyes, 
the eyes, the eyes, the eyes, not around 
the eyes, don't look around the eyes, 
look into my eyes, you're under. 


>>> print(textwrap.fill(s, 40, initial indent-' ')) 
Look into my eyes, look into my 
eyes, the eyes, the eyes, the eyes, not 
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around the eyes, don't look around the 
eyes, look into my eyes, you're under. 


>>> print(textwrap.fill(s, 40, subsequent indent-' ')) 
Look into my eyes, look into my eyes, 

the eyes, the eyes, the eyes, not 

around the eyes, don't look around 

the eyes, look into my eyes, you're 

under. 





4.16.3 wit 


textwrap AWTS BIT SIER BAY, Ion Eis EB um 
AANA, (RAT LAER os.get terminal size) HIARRMAMVANRT. H 
on: 








>>> import os 

>>> os.get terminal size().columns 
80 

>>> 





fill) AA jl] > — EE Et feo SARA tab, BHARS BIA tex- 
twrap.TextWrapper X44 REZAR., 


4.17 2.17 GHB PAE html A xml 


4.17.1 jo) 


(RAGS HTML RE XML KRAN gentity; Bk &#code; BINAS, BE, 
TERRAE CDD (EA. >, sk &) 


4.17.2 RDR 


WER AR ER TR C KF TEB HHB < SUE, EA html.escape() HRE URED 
HIER. Ha: 








>>> s = 'Elements are written as "<tag>text</tag>".' 

>>> import html 

>>> print(s) 

Elements are written as "<tag>text</tag>". 

>>> print(html.escape(s)) 

Elements are written as &quot;&lt;tag&gt;text&lt;/tag&gt;&quot;. 


>>> # Disable escaping of quotes 
>>> print(html.escape(s, quote-False)) 
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Elements are written as "&lt;tag&gt;text&lt;/tag&gt;". 
>>> 





URREA ASCII XM, Jj$£E28B1S3E ASCII SCAM EB ZI 3 SE IK ER A2 
A, WAAR D/O AURES errors-'xmlcharrefreplace' Ai Sri, LE 
jl: 





>>> s = 'Spicy Jalapefio' 

>>> s.encode('ascii', errors='xmlcharrefreplace') 
b'Spicy Jalape&#241;0' 

>>> 





AST BiAMAPY SRA, SESRERHASTN— f$875;A. OSC ALT HTML 
sk XML MA, uUBAtBFR—^4 $3889 HTML RB XML AS. IRAE, ix 
KT Reie tala, Kee. 


ARR, WRU SHS Aa BRA, SERIES, SS 
RERA HTML SX XML RERNT2S89 HM T RR /A BUR], Han: 








>>> s = 'Spicy &quot; Jalapek#241;o&quot.' 
>>> from html.parser import HTMLParser 
>>> p = HTMLParser () 

>>> p.unescape(s) 

‘Spicy "Jalapefio".' 

>>> 

>>> t = 'The prompt is &gt;&gt;&gt;' 

>>> from xml.sax.saxutils import unescape 
>>> unescape(t) 

'The prompt is >>>' 

>>> 





4.17.3 wit 


fe mk HTML si XML MAAR, WORRIES AICS Ee MRA 
AROMAT. ASAE print) GÉIE ek Rm eme 1 E e Leo 
WE. EAR html.escapeO B9. T RE ZI eT DAM AS 2S [8] En, 

4] ER (y 48 bl E fh 75 XC 8E E XS, = S — E S fh B9 L R ec 23 o 
xml.sax.saxutils.unescapge() RPJUATGBUfm, JAM, (ru AC RA SET + 
Aisi AAs. EEUU, WME HTML sk XML XA, HARMAN 
html.parse BX xml.etree.ElementTree EiZEÉB(REIZIAHS SHAM SIRAD. 


4.18 2.18 FARSI 


4.18.1 og 


fi — 7 ENER, RRUAZESUEERNTIS — 1 S REOR 
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4.18.2 fe RAR 
[ET EE La —-TR MASS: 








text = 'foo = 23 + 42 * 10' 





AS ShHUSEREER, MAARAMA, We EL DEE, Han, Grofe 
KFR ER AR FEAF us STI : 








tokens = [('NAME', 'foo'), ('EQ','='), ('NUM', '23'), ('PLUS','+'), 
('NUM', '42'), C'TIMES', '*'), ('NUM', 10')] 





ATHITI, BPR PIAA Fl i BIA AAEM RIA TRE X 
MARES, GI Oe, 








import re 

NAME = r'(?PXNAME» [a-zA-Z ][a-zA-Z 0-9]*)' 
NUM = r'(?P<NUM>\d+)' 

PLUS = r'(?P<PLUS>\+)' 

TIMES = r'(?P<TIMES>N*)' 

EQ = r'(?P<EQ>=)' 

WS = r'(?P<WS>\s+) ' 


master_pat = re.compile('|'.join([NAME, NUM, PLUS, TIMES, EQ, WS])) 





ALMA, ?P<TOKENNAME> AF4—Matime, ABER. 


F, HTE, HART RIRY RA AIEN scannerO Hk ASA 
Z €lJ#ËE— ` scanner WR, fEXoTN IHR match) 73; — 27 2 BOTHE 
Pk, Sir Lët scanner WRONG T lEBUS2 Gar: 








>>> scanner = master pat.scanner('foo = 42') 
>>> scanner.match() 

<_sre.SRE_Match object at 0x100677738> 
>>> _.lastgroup, _.group() 

('NAME', 'foo') 

>>> scanner.match() 

« sre.S8RE Match object at 0x100677738> 
>>>  .lastgroup, .groupO 

CWS', ' ') 

>>> scanner.match() 

<_sre.SRE_Match object at 0x100677738> 
>>> _.lastgroup, _.group() 

CEQ', '=') 

>>> scanner.match() 

<_sre.SRE_Match object at 0x100677738> 
>>> _.lastgroup, _.group() 

C'wS', C ') 

>>> scanner match) 

<_sre.SRE_Match object at 0x100677738> 
>>> _.lastgroup, _.group() 

('NUM', '42') 
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>>> scanner.match() 
>>> 





SC hai ht EDD, PILLI DAR BIR LIA CAST 8131] — ^ 55 pk as 
rR: 








def generate_tokens(pat, text): 
Token = namedtuple('Token', ['type', 'value']) 
scanner = pat.scanner(text) 
for m in iter(scanner.match, None): 
yield Token(m.lastgroup, m.group()) 


# Example use 

for tok in generate_tokens(master_pat, ‘foo = 42'): 
print (tok) 

# Produces output 

# Token(type='NAME', value='foo') 

# Token(type-'WS', value=' ') 

# Token(type='EQ', value='=') 

# Token(type='WS', value=' ') 

# Token(type='NUM', value='42') 





MOR RAB WS he, fn] UAXE E Z AS ph as RES f Fl — hE pk ES RIA TN. 
Hu, LS era M emp: 








tokens = (tok for tok in generate tokens(master pat, text) 
if tok.type != 'WS') 
for tok in tokens: 
print(tok) 





4.18.3 wit 


38 E ha E E Z SRAM SENSES. 79 f f Fd ETE 8712187373, 
(ins SEI E — Ee EE EB ea. 9S — Ra Sr ZR LA (Uf e FIERA THB E f PF 
AMARE EHMLARI MRANA, D'Rees 
1E, XHeATA Cloche Deene, 


CREE tp £ SZ BJ, re PIRATE f BIP ULB, DI. Au: 
"TIET ST RES Dr ER, OR Ins see ES EC EE, EDAD: 








LT = r'(?P<LT><)' 
LE = r'(?P<LE><=)' 
EQ = r'(?P<EQ>=) ' 


master pat = re.compile('|'.join([LE, LT, EQ])) # Correct 
# master pat = re.compile('|'.join([LT, LE, EQ])) # Incorrect 





SS MENS, HAERE LAS LT ARA EQ, mt 
ASHE LE, jun EAE XT ERNER. 


Ra, (BABS hTFPI. LED, Biämsa RESTI: 
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PRINT = r'(P«PRINT»print)' 
NAME = r'(P«NAME» [a-zA-Z ][a-zA-Z 0-9]*)' 


master pat - re.compile('|'.join([PRINT, NAME])) 


for tok in generate tokens(master pat, 'printer'): 
print(tok) 


# Outputs : 
X Token(type-'PRINT', value='print') 
# Token(type-'NAME', value='er') 





XTGEmBSIUCEA, (tn See PyParsing RB PLY €&€. — iB 
PLY HFEF- TRAAN. 


ia 


4.19 2.19 SCHU — 4) BAIA BET NT 


4.19.1 jo) 


(tB ds — £818 SAU RET AFFAIRS, SUE TT eer A DIS 
D. MUREA FRSE, (keji iX aie, MRSA LEER 


4.19.2 RRA 


fox ear, ANP CRB AAAS AN A, ATM, OE 
HEA BNF SKS EBNF ÉRE- DnE A. Ian, — BE IADB] 
BEIC LI: 




















expr ::= expr + term 
expr - term 
term 
term ::- term * factor 
term / factor 
factor 
factor ::= ( expr ) 
NUM 
sk, DL EBNF ÉR: 
expr ::= term í (4|-) term }* 
term ::= factor { (*|/) factor }* 
factor ::= ( expr ) 
| NUM 
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ft EBNF HB, REAT {...}* PRERA “RO IXEXEZXAES (RIE 
Ju ASM $F). 


MIE, WERT BNF MLM AER SR DI, MEESE Er 
PID E Sinz. ARIA, BTA RRS AAR BNF sEpk Z T ERAN ROL 
B9 A SCANIA AU, 79 FEIN. REER 3 + 4 < 5 DIS, Gr 
RANAR MEA 2.18 DHRÍTABBUISCRA RR7S— 1B S hU. ARa SEL an 
BS hRERAU: 








NUM + NUM * NUM 





EEE, Sr SE Ai Sige Lac waa HAS h: 








expr 
expr ::- term í (4|-) term }* 

expr ::= factor í (*|/) factor }* { (+|-) term ks 

expr ::= NUM í (*|/) factor }* { (+|-) term ka 

expr ::= NUM í (+|-) term }* 

expr ::- NUM + term { (4|-) term bn 

expr ::= NUM + factor í (*|/) factor }* { (+|-) term ka 

expr ::= NUM + NUM í (*|/) factor}* { (+|-) term bn 

expr ::= NUM + NUM * factor í (*|/) factor )* í (+|-) term ka 
expr ::- NUM + NUM * NUM í (*|/) factor }* { (+|-) term ka 
expr ::= NUM + NUM * NUM { (+|-) term bn 

expr ::= NUM + NUM * NUM 





FRM AM MNS RA REANA, 18 CC RISE eer A HIE 
FLAW, SA Së NUM, AKERA AALER —E[t 
ERD, RA F— hš +, AEX, IO e XE hee AC RSS HRA IR, 
AMM abo (DEI (*/) factor )* ) MAHER EARD, BSG 
30882376 S RETERRUL BOR A ET. 

^3 f BUBJADIRESER, RFA — 71 ie ER ZR PIR zs IET RT ge — ^1 8 IF BEER 
ARIETE : 








#!/usr/bin/enu python 

# -*- encoding: utf-8 -*- 
Topic: LISS 

Desc : 

import re 

import collections 


# Token specification 

NUM = r'(?P<NUM>\d+) ' 

PLUS = r'(?P<PLUS>\+) ' 
MINUS = r'(?P<MINUS>-) ' 
TIMES = r'(?P<TIMES>\*) ' 
DIVIDE = r'(?P<DIVIDE>/) ' 
LPAREN = r'(?P<LPAREN>\() ' 
RPAREN = r'(?P<RPAREN>\) ) ' 
WS = r'(?P<WS>\s+) ! 
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master pat - re.compile('|'.join([NUM, PLUS, MINUS, TIMES, 
DIVIDE, LPAREN, RPAREN, WS])) 

# Tokenizer 

Token = collections.namedtuple('Token', ['type', 'value']) 


def generate tokens(text): 
scanner - master pat.scanner(text) 
for m in iter(scanner.match, None): 
tok = Token(m.lastgroup, m.group()) 
if tok.type != 'WS': 
yield tok 


# Parser 

class ExpressionEvaluator: 
Implementation of a recursive descent parser. Each method 
implements a single grammar rule. Use the ._accept() method 
to test and accept the current lookahead token. Use the ._expect() 
method to exactly match and discard the next token on on the input 


(or raise a SyntazError if it doesn't match). 


def parse(self, text): 
self.tokens = generate_tokens(text) 
self.tok = None # Last symbol consumed 
self.nexttok = None # Next symbol tokenized 
self. advance() # Load first lookahead token 
return self.expr() 


def _advance(self): 
"Advance one token ahead' 
self.tok, self.nexttok = self.nexttok, next(self.tokens, None) 


def _accept(self, toktype): 
'Test and consume the next token if it matches toktype' 
if self.nexttok and self.nexttok.type -- toktype: 
self. advance() 
return True 
else: 
return False 


def _expect(self, toktype): 
‘Consume next token if it matches toktype or raise SyntaxError' 
if not self._accept(toktype): 
raise SyntaxError('Expected ' + toktype) 


# Grammar rules follow 
def expr(self): 
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"expression ::= term ( ('+'|'-') term }*" 

exprval - self.term() 

while self. accept('PLUS') or self. accept('MINUS'): 
op = self.tok.type 
right = self.term() 


if op == 'PLUS': 
exprval += right 
elif op == 'MINUS': 


exprval -= right 
return exprval 


def term(self): 
"term ::= factor { ('*'|'/') factor ben 
termval = self.factor( 
while self._accept('TIMES') or self._accept('DIVIDE'): 
op = self.tok.type 
right = self.factor() 


if op == 'TIMES': 
termval *= right 
elif op == 'DIVIDE': 


termval /= right 
return termval 


def factor(self): 
"factor ::= NUM | ( expr )" 
if self._accept('NUM'): 
return int(self.tok.value) 
elif self._accept('LPAREN'): 
exprval = self.expr() 
self. expect('RPAREN') 
return exprval 
else: 
raise SyntaxError('Expected NUMBER or LPAREN') 


def descent parser(O: 
e = ExpressionEvaluator() 
print(e.parse('2')) 
print(e.parse('2 + 3')) 
print(e.parse('2 + 3 * 4')) 
print(e.parse('2 + (3 + 4) * 5')) 
# print(e.parse('2 + (8 + * 4)')) 
# Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 
File "“exprparse.py", line 40, in parse 
return self.expr() 
File "exprparse.py", line 67, in expr 
right = self.termQ) 
File "“exprparse.py", line 77, in term 
termval = self.factor() 


dk RR Gk HR Gk 
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File "emprparse.py", Line 93, in factor 
exprval = self.exprQ) 

File "exprparse.py", line 67, in expr 

right = self.termO 

File "exprparse.py", line 77, in term 

termual = self. factor() 

File "exprparse.py", line 97, in factor 

raise SyntaxError ("Expected NUMBER or LPAREN") 
SyntazError: Expected NUMBER or LPAREN 


dk RH HHH HR HR 3 


if __name == ' main ': 


descent_parser () 





4.19.3 iit 


SCIAT RE DRAEN, ARS AES S aik RIER MAAA = J8] ESI [8]. 
2 05 cs fT EE DI RARE, URMUAXUE— Bu as B 
REA, RFRAAHABAZ, T RIBECOXE ESSET. 


Rent, 2835 — 803 LES as BJ A BES SLC ep, FPGA AR, (nit 
RAH EARN, ER RESTOS — SAMRAT. UCM ER RES STA ix 
P 








expr ::= term í ('+'|'-') term ka 
term ::= factor í ('*'|'/') factor }* 
factor ::= '(' expr ')' 

| NUM 





{IAB EF CFS 2B BR TRGXURERS 7A : 








class ExpressionEvaluator: 
def expr(self): 
def term(self): 


def factor(self): 





SSHKFARMANEA RES - COMME SAABANMNS—Ba, MESS 
SSH. MRM LCE, “53800 B URL RE Z ROS SESE MUN, =Z P rr 
fain, "Gr, BRA PMRW: 


e CORA AR RAS ATAU E (LES term sk factor), SIE ES 
MARSBARN. Mee” PRR” AK - He Fa — 1B 
AMMA Gm BA AHATIA A (HEH, Œ factor ::= '('expr 
')' Jf expr MAA) Re SIAR” BA” BJEK. 
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RAMU Ltr MEATS (COU (), MB R— T ër Sr 
MAALE) WRAL, MEA ees, A RAH expectO DS 
Be FAR GX — BY). 


mal A PK en elen (ELAN + sÉ -), HBAS et 
RMB KASH, RAYS MURS CA BERE, EAI 
accept() AAH, ERR expect() Z57285 88168828, [52S 1118 OEE 
RET CAMS, BRI SURE), CAI UERRISEIUR (Ee 
mar, 

- HF SERBIA (EMERUR ::- term ( ('+'|'-") term Je B), 
SSSERL A while MARL, ETA EE 
Se RTCA] AA, 


e ~BE MAEM, SCHAAR RAARAAAA. Rew 
WHEE SAMAR, EEUU, ERARA, EBEN ARRA ZUR 
MEH BAaR. RAMABSERIMRNE AMMA ARS E, 


FE [6] (4688 z< BJ E — 4 f 55 BJ BU f, VA F BRE RET SS sJ AARRE SAR 
Ar. EEUU, Python SA Baler — 42813 LISS Rp SUERO Eko 
E, (RAL SP Python BACHE Grammar/Grammar RUA PRB Gl, 
Arisa, WWilSEn)J rS skill Er sa EL sk: ARS BJSER#II 4 E < 2k, 


EB — ^ eR SE C1 J BERFH T EIST BAN BAMA, DEA, MAME 
ZENE Bit — TAL: 








items ::= items ',' item 
| item 





TG, RISE ER PF AXE AA itemsO Aik: 








def items(self): 
itemsval = self.items() 
if itemsval and self. accept(','): 
itemsval.append(self.item()) 
else: 
itemsval = [ self.item() ] 





1E AMI SA 7 ARAS BE LI, BRE, Crit", 


RF AMMA Efe] GES iS) — HRA ole, EESU, MAT REAR AMIS FIgbz 4 
EE 








expr ::= factor í ('+'|'-'|'*'|'/') factor ke 


factor ::- '(' expression ')' 
| NUM 





ju 18535 EAS, Bis APLABEE DANE Mice PHBA TR 
Hat, AE "3 + 4 * 5" ASSI 35 MR AHAB 23. NAEH” expr” f" term" Xll 
Way AEE IERBRS T fE, 


FERNER, (rr EP T RE TB A PyParsing SES PLY, FA 
EFA PLY RBS RIAD KEP: 
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from ply.lex import lex 
from ply.yacc import yacc 


# Token list 

tokens = [ 'NUM', 'PLUS', 'MINUS', 'TIMES', 'DIVIDE', 'LPAREN', 'RPAREN' ] 
# Ignored characters 

t ignore = ' \t\n' 

# Token specifications (as regexs) 
t PLUS = r'\t+' 

t_MINUS = r'-' 

t TIMES = r'\x' 

t DIVIDE = r'/' 

t LPAREN = r'\(' 

t RPAREN = r'N)' 


# Token processing functions 
def t NUM(t): 
r'\d+' 
t.value = int(t.value) 
return t 


# Error handler 

def t_error(t): 
print('Bad character: {!r}'.format(t.value[0])) 
t.skip(1) 


# Build the lezer 
lexer = lex() 


# Grammar rules and handler functions 
def p_expr(p): 
expr : expr PLUS term 
| expr MINUS term 


III 


if p[2] == '*': 
plo] = p[1] + p[3] 
elif p[2] == '-': 


plo] = pli] - p[3] 


def p_expr_term(p): 


III 


expr : term 


“C. 


plo] = p[1] 


def p_term(p): 


rrt 


term : term TIMES factor: 
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| term DIVIDE factor 


prd 


if p[2] == '*': 
plo] = pli] * p[3] 
elif p[2] == '/': 


plo] = pli] / p[3] 


def p_term_factor(p): 


III 


term : factor 
ere 


plo] = p[1] 


def p_factor(p): 


p 


factom : NUM 


III 


plo] = p[1] 


def p factor group(p): 


III 


factor : LPAREN expr RPAREN 


L t. 


plo] = p[2] 


def p_error(p): 
print('Syntax error') 


parser = yacc() 





Gren, frSItiëiTt--r Heen X. MRRBASHS E He a el 
ANU LACEY Dier Rte SLANG], mSchsByisfIfd ss, ae hS Sir SS 
1 PEEL ZR SCEN T, 


TAE- “NEA AE PI SUB ERUNT SE OF: 








>>> parser.parse('2') 

2 

>>> parser.parse('2+3') 

5 

>>> parser.parse('2*(344)*5') 
37 

>>> 





OO SR AB EBD og FE PK E Alt, EE AIR 12 2S EN A I 
HE BK, Amka BERBAR RSV ICAIR, MER URBE Eua 
ZC EZ, Python BON ast TRIR (2B IS Z8 — F, 
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4.20 2.20 FPERRA LFN BEE 


Cm 
B 
4} 
41 
Nt 
e 
TH 
F 
E 


TEDBB SCARE (ue, RME R). 


TUpETERISIEERBSERBEABBAMSCRTEAB—HBJWSET LED: 








>>> data = b'Hello World' 

>>> data[0:5] 

b'Hello' 

>>> data.startswith(b'Hello') 

True 

>>> data.split( 

[b'Hello', b'World'] 

>>> data.replace(b'Hello', b'Hello Cruel') 
b'Hello Cruel World' 

>>> 





Hehe AT Spee. HA: 








>>> data = bytearray(b'Hello World') 

>>> data[0:5] 

bytearray(b'Hello') 

>>> data.startswith(b'Hello') 

True 

>>> data Split 

[bytearray(b'Hello'), bytearray(b'World')] 
>>> data.replace(b'Hello', b'Hello Cruel') 
bytearray(b'Hello Cruel World') 

>>> 





Zoll He UU ROTE D ep, BIIERISGAIUABERDZMBiETUDA. LL 


tl : 








>>> 

>>> data = b'F00:BAR,SPAM' 

>>> import re 

>>> re.split('[:,]',data) 

Traceback (most recent call last): 

File "<stdin>", line 1, in «module» 

File "/usr/local/lib/python3.3/re.py", line 191, in split 
return _compile(pattern, flags).split(string, maxsplit) 
TypeError: can't use a string pattern on a bytes-like object 
>>> re.split(b'[:,]',data) & Notice: pattern as bytes 
[b'FOO', b'BAR', b'SPAM'] 

>>> 
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4.20.3 iit 


AZUL, EMASH Eurozone, AM, Ge 
SES DEI, Bt, FUFTRVASRPROBAMReEPIRS A. Han: 








>>> a = 'Hello World' # Text string 
>>> a[0] 

'H! 

>>> a[1] 

'e! 

>>> b = b'Hello World' £ Byte string 
>>> b[0] 

72 

>>> b[1] 

101 

>>> 





ee ZUR 3 RII, 


BA, Fi sP IE — T SE Dne BAM, DEER EDD, BR 
FEC i 12518 RERO 79 — 1 Ae FR, po 








>>> s = b'Hello World' 

>>> print(s) 

b'Hello World' # Dbserve b'...' 
>>> print(s.decode('ascii')) 
Hello World 

>>> 





FBI, thE EE AT SPE RATIO : 








>>> b'%10s 410d 410.2f' 4 (b'ACME', 100, 490.1) 
Traceback (most recent call last): 
File "<stdin>", line i, in <module> 
TypeError: unsupported operand type(s) for Z: 'bytes' and 'tuple' 
>>> b'{} {} {}'.format(b'ACME', 100, 490.1) 
Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 
AttributeError: 'bytes' object has no attribute 'format' 
>>> 





MOREE ETE, üSTLSBRIBERISCATENPE, ABARAT 
FR. Hat: 








>>> '{:10s} {:10d} {:10.2f}'.format('ACME', 100, 490.1).encode('ascii') 
b'ACME 100 490.10' 
>>> 





SSES, Diere ER ole LRN, IIe RER 
F£ Z20648 <BJERTE. Han, WSEAS ASHI, MRE SY 
SA, ARANEA RE, HA: 
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>>> # Write a UTF-8 filename 
>>> with open('jalape\xflo.txt', 'w') as f: 
f.write('spicy') 


>>> # Get a directory listing 

>>> import os 

>>> os.listdir('.') # Text string (names are decoded) 
['jalapefio.txt'] 

>>> os.listdir(b'.') # Byte string (names left as bytes) 
[b' jalapen\xcc\x830.txt'] 

>>> 





tie VIF rRBJEz E EE E — F y FE Re ES BAR ABA 
MISS TREN, CCBzmnmumspzbaon UTF-8 Wi, BS 5.15 VRE 
ZXTIFEIBXBEWES., 


Rake a, ERRA f ETE Pr ih 11898 Z LIS FEAF 5E RR TI IS 
EMAFTAR, FEE TE S T s 3 FE Hü Sk ë LL 32 2 SE pl 22 (AA kt HE XC [EDf3 B 
Unicode MRA). GEI E SEE RAL, (R 22 2 HIS DER EB 3t 
A BEI Python DIER By LFR, A BAG sJ ML EE £ 852845 /SEROTRTE, 
AH, Inf RER kp, HERES PERS 368932 443 EB IN ASE S T 
FR. MAETR |! 
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CHAPTER 


FIVE 


oe: KF HYAA rel 


4 Python rRR14132 22 812 RAA CaN Re SA, REM, MRS 
(JAR. BAAS ARAN ENGR, MRMSSH LES, AARE 
Meera, 


Contents: 


5.1 3.1 RFHMRAA 
5.1.1 [BJER 


(MEF ABT S IE B & A38 $8, 


5.1.2 fF RAR 


W - SHSAIGE, PANS round(value, ndigits) GÉIE Bol. Hut: 








>>> round(1.23, 1) 
1.2 

>>> round(1.27, 1) 
1.3 

>>> round(-1.27, 1) 
= 3 

>>> round(1.25361,3) 
1.254 

>>> 





24 — ^ fé IEEE P 322 8 PANE, round GÉIE E [B| E ERGIBJS EN. THE 
ein, X15 KB 25888152 2, 

4828 round() BZA) ndigits 3X nTUAZE fA EL, AHIR, SASRA FAE 
+t, Ail, Tí Em. tea: 








>>> a = 1627731 
>>> round(a, -1) 
1627730 

>>> round(a, -2) 
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1627700 

>>> round(a, -3) 
1628000 

>>> 





5.1.3 iit 


U k. With HSE 58 f. MRM AAR See Der — ERE, 
(ARE EAA round (O GEIER. IX ES SETETRSVEBUES ES TRAETSIEBURI, CoM: 








>>> x = 1.23456 

>>> format(x, '0.2f') 

1. 251 

>>> format(x, '0.3f') 

"1:235" 

>>> 'value is {:0.3f}'.format (x) 
'value is 1.235' 

>>> 





ltt, ANEEBUEZAGEAGXRSBOKUIÓEIE" eem ek EST, EEUU, Male 
185] Gei: 








>>> b = 
>> cs atb 
>>> c 


6.300000000000001 
>>> c = round(c, 2) # "Fix" result (???) 





>>> C 
6.3 
>>> 
ITA Së bal ap, OS A REER 
RRR, SERS SRIRAM, AUS BE EES DAS 


Æ (LL Re S BB 4911), BAMSS REA decimal MRT, F— PRAH 


iĉ. 


5.2 3.2 FTN sa 280 Pa 


5.2.1 [oli 


(BEE RATT SERERE, FERRE RS CETT] SECHER, 
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5.2.2 RDR 


FÉ SA END Saige] ae | Ir BER BUR Elly, TEE, Pema Sh 
Ze Sr AIS, EDAD: 








>>> a = 4.2 

>>> b = 2.1 

>> a + b 
6.300000000000001 
>>> (a + b) == 6.3 
False 

>>> 





xe tei EHI CPU 40 IEEE 754 i EI 895 ea E MAMIT SEIN ENSE BIS 
(E, EB Python PF RRR RASA ae, AUC TTA ZEE EEA 


=, 


SIR RAS SE TAS A (HESA E BJEEBETNM EE), OI DSP decimal SIR: 








>>> from decimal import Decimal 
>>> a = Decimal('4.2') 

>>> b = Decimal('2.1') 

>>> a +b 

Decimal('6.3') 

>>> print(a + b) 

6.3 

>>> (a + b) == Decimal('6.3') 
True 





PEERK, EmBUfCRE USE, LLAPI E KK RS F, AM, 
Decimal lJ S 2 B P a EN EB) L fE (br SBS Di e SS, MRR ENE 
dE EE ETE SE RR (ER EAC), E IAM, 


decimal SURA-TESHESRI REMIT RA, EU (URP S 
BABS, HIT. (nTÍSSE—TAIB DL RHENE, LER: 








>>> from decimal import localcontext 
>>> a = Decimal('1.3') 
>>> b = Decimal('1.7') 
>>> print(a / b) 
0.7647058823529411764705882353 
>>> with localcontext() as ctx: 
. ctx.prec = 3 
. print(a / b) 
0.765 
>>> with localcontext() as ctx: 
. ctx.prec = 50 
. print(a / b) 


0.76470588235294117647058823529411764705882352941176 
20 
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5.2.3 wit 


decimal ERIRSCHUT IBM BJ” 38 Hi GB m Mya", AA, ARZA AA 
AIR EH 

Python S5 UST RH decimal MIKES ABA tee. AAI. IEE 
TIMA Fr, E Be Een, MRMRSE MASH AL MATA FB BM 
E, ekezrdzäaumnkzëue e, MAAA NAR SH Aen, F 
h— ERE, (CCS arm AZRA EEEF sa eg Bebe AAD 17 Oe, 


RNS -BIRRERIA SS SERES RJ t ze dE š EB ERIS, 


BEI, (AB466762 Z88182, MSR CASHEAMAARSZ, BEX 
IST Rm, MERES MAMRE K SM Ap Pš Ehre SE 
DIS. Ha: 








>>> nums = [1.23e+18, 1, -1.23e+18] 

>>> sum(nums) # Notice hou 1 disappears 
0.0 

>>> 





EB) SIR BT LAA AR math.fsumO EHAE RREI RIER: 








>>> import math 
>>> math.fsum(nums) 
1.0 

>>> 





ZAM, AFREIRA, MMA CHER CHREF ERR, 

AAR, decimal MREBMEYS RASA, (Cem, MBSA 
IM)\BVREET AWE RSERSRTITN. Ek, decimal RR AM AR [n] lie 
ET AE 33 Python FEHR] sz ië AYA e 08908 238 8l Decimal WR, FH, 38 
Fe tO fE MIE SE TRAY AT le, 


5.3 3.3 MATCH 


5.3.1 [om 


(ras BER enee en, HERF, NT Taha (8548 


To 


5.3.2 fF RAR 


FETC PSSA, olli BBY format O Ak, CCM: 








>>> x = 1234.56789 
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>>> # Two decimal places of accuracy 
>>> format(x, '0.2f') 
'1234.57' 


>>> # Right justified in 10 chars, one-digit accuracy 
>>> format(x, '>10.1f') 
! 1234.6' 


>>> # Left justified 
>>> format(x, '«10.1f') 
'1234.6 ' 


>>> # Centered 
>>> format(x, '^10.1f') 
t 1234.6 ' 


>>> # Inclusion of thousands separator 
>>> format(x, ',') 

'1,234.56789' 

>>> format(x, '0,.1f') 

'1,234.6' 

>>> 





WRIA EAB Or, 1$ f Bk e RE E(VAF RAHMAN S k), bee: 








>>> format(x, 'e!) 
'1.234568e+03' 

>>> format(x, '0.2E') 
'1.23E+03' 

>>> 





[S]E TR E BE Pt AYALA Te ' [<>] ?width[,]?(.digits)?' , HAA width 
Al digits NBM, ? (CX RERBA. MPABM HRA ERD format O HH, 
tran: 








>>> 'The value is {:0,.2f}'.format (x) 
'The value is 1,234.57' 
>>> 





5.3.3 iit 
METRICS OBS Strepp, EMERARA MZAA decimal 
RIDE Decimal 8 ER, 


3ifRiEUEBUfuÉ:US, ARISE round() HRATHMUMHETOSAABIE 
El, EERO: 





>>> x 

1234 .56789 

>>> format(x, '0.1f') 
'1234.6' 
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>>> format(-x, '0.1f') 
!'-1234.6' 
>>> 





Sit IL Rb DE, AUSSER Et, M 
SES CERS K locale Bike", DR TELE ERIS translate Ó 
HARZ. EEA: 








>>> swap separators = í ord('.'):',', ord(','):'.' } 
>>> format(x, ',').translate(swap separators) 
'1.234,56789' 

>>> 





ERZ Python TAS lg, SRREUCASUEBS, Hat: 








>>> !Z0.2f' Á x 

'1234.57' 

>>> '/10.1]' x 
1234.6' 

>>> '4-10.1f' hx 

'1234.6 

>>> 





Gm DS GT, MEEME format O SE, bow, EE 
FA% RIERREN, Et (äer) FARBER SETS. 


5.4 3.4 (N\A hl ER 
5.4.1 [ol 
(KBE RASH SAS, ESI S TZ El re DOSS, 


5.4.2 fF RAR 


AS 9332 295610 22 LH, JERI ARIA, BLASER bind , 
oct() BK hex() PAIR: 








>>> x = 1234 
>>> bin(x) 
'0b10011010010' 
>>> oct(x) 
'002322' 

>>> hex(x) 
'Ox4d2' 

>>> 





FAY, WRTH ob 00 KA Ox ARRANA, BILE format O HBX. EE 
t]: 
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>>> format(x, 'b') 
'10011010010' 

>>> format(x, 'o!) 
'2322' 

>>> format(x, 'x') 
'Ad2' 

>>> 





BREA SN, Prum AER e EE, ell AnS. Lu: 








>>> x = -1234 

>>> format(x, 'b') 
'-10011010010' 

>>> format(x, 'x') 
'-4d2' 

>>> 





URES SE, RBI rier SS IO EE, MATER 
32 (AVE, “JAR RS: 








>>> x = -1234 

>>> format (2**32 + x, 'b') 
'11111111111111111111101100101110' 
>>> format (2**32 + x, 'x') 
'fffffb2e' 

>>> 





AS UISIBUESISSIRSEZIUETNPER, PAE ARIA intO KENE : 








>>> int('4d2', 16) 

1234 

>>> int('10011010010', 2) 
1234 

>>> 





5.4.3 iit 
ASAT FAME LAG, VARTA HARA ERE BH, nRzusppxteíti 
FT SERSUNTEONSE LBS SCA IëlD0SEIpIeT, KARMA, 


SE, TEFHJVEBUEIESIBUS— umm; F, Python e/a ARE 
(HSA) Hat, IE LEES EIS), GIS 








>>> import os 
>>> os.chmod('script.py', 0755) 
File "<stdin>", line 1 
os.chmod('script.py', 0755) 


SyntaxError: invalid token 
>>> 





SEAN J Nt hl| 21 neues Oo , SUE FIHD2343: 
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>>> os.chmod('script.py', 00755) 
>>> 





5.5 3.5 *EDSIAGEZITJTTELIS FE) 


5.5.1 [ol 


fü — E EE E ARIS ER pk — SER. MB, (rier SE 
AS DE, 


5.5.2 RDR 


[Eris (RAYA SES ALR — M RIS 128 WKI 16 rt De ep, LED: 








data = b'NxOONx124VNxOOxNx90NxabNxOONxcdNxef \x01\x00#\x004' 





JJ Y bytes MATA BEAN, (EAA int.from bytesO Aik, FRPFRMHBEFT 
IIB: 








>>> len(data) 

16 

>>> int.from_bytes(data, 'little') 
69120565665751139577663547927094891008 
>>> int.from_bytes(data, 'big') 
94522842520747284487117727783387188 
>>> 





79 fFE— T KSETIUS -FTF R, (EA int.to bytesO Aik, ZE FII 
JURE SE TE SUN E T> IUE : 








>>> x = 94522842520747284487117727783387188 

>>> x.to bytes(16, 'big') 
b'\x00\x124V\x00x\x90\xab\x00\xcd\xef\x01\x00#\x004' 
>>> x.to bytes(16, 'little') 

b!4\x00#\x00\x01\xef \xcd\x00\xab\x90x\x00V4\x12\x00' 
>>> 





5.5.3 wit 


ABN S DETR el ltr té. AM, E-EW ARAN ix tb 2 
(DI. COM Sees, PIM, IPv6 ZRH AA—-S 128 ABM. WR 
(i JA — BGR Pre DURA BAAR, MRSA [a] Eh. 

fFA MERA, (Mey REAR 6.11 APRANN struct ARRE F TD. 
AFT, NAA struct RRB EN FERAN AREIA. Alt, (gel 
BEAR fl Fk Z SED RHGARGHARANAR, MR TMH: 
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>>> data 
b!\x00\x124V\x00x\x90\xab\x00\xcd\xef\x01\x00#\x004' 
>>> import struct 

>>> hi, lo = struct.unpack('>QQ', data) 

>>> (hi << 64) + lo 
94522842520747 284487 117727783387188 

>>> 





FTIR MA (little EX big) MME SHMEBANNS D B Ku S (HEAT 75 zs 
FATA BOIS 16 HARIR Pa LRA ABS: 








>>> x = 0x01020304 

>>> x.to_bytes(4, 'big') 
b'\x01\x02\x03\x04' 

>>> x.to_bytes(4, 'little') 
b'\x04\x03\x02\x01' 

>>> 





MIEL - SER EE TEE ECKE SE RB (58 4 $8 
im, MRSS, MAE int.bit length HiAKREBESD FSDURG B 
j 418, 








>>> x = 523 ** 23 
>>> x 
335381300113661875107536852714019056160355655333978849017944067 
>>> x.to_bytes(16, 'little') 
Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 
OverflowError: int too big to convert 
>>> x.bit length() 
208 
>>> nbytes, rem = divmod(x.bit length(), 8) 
>>> if rem: 
. nbytes += 1 
>>> 
>>> x.to_bytes(nbytes, 'little') 
b'\x03X\xf 1\x82iT\x96\xac\xc7c\x16\xf3\xb9\xcf...\xd0' 
>>> 





5.6 3.6 BHO SS 


5.6.1 [ol 


(i ES Ae RA MASE RRE T — 328, Jf B (ut BREAD Awe fe FH 
SAS), BBS EBERI SARA E SHE, 
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5.6.2 RDR 


S NTF AER complex(real, imag) SEE EIE j DUE EISE, 
Han: 








>>> a = complex(2, 4) 
>>> b = 3 - 5j 

>>> a 

(2+4j) 

>>> b 

(3-53) 

>>> 





NINMBSSCHB. BABA AS ATL RA DAMIR, WR PF: 








>>> a.real 

2.0 

>>> a.imag 

4.0 

>>> a.conjugate() 
(2-4j) 

>>> 





A, PARMA MFisk ape] A LE: 








>> a + b 

(5-1j) 

>>> a * b 

(26+2j) 

>> a / b 
(-0.4117647058823529+0.6470588235294118j) 
>>> abs(a) 

4.47213595499958 

>>> 





HUSS AAD S RREME, RARFAR, EA cmath EI: 








>>> import cmath 

>>> cmath.sin(a) 
(24.83130584894638-11.356612711218174j) 
>>> cmath.cos(a) 
(-11.36423470640106-24.814651485634187 j) 
>>> cmath.exp(a) 
(-4.829809383269385-5.5920560936409816j) 
>>> 





5.6.3 wit 


Python D'A ha SAFA DIS AB Be ALS E EN. COMMER REAR numpy , ATLA 
(S BUTS — T- & SUSUBAETERUT BUB ETAT SPER : 
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>>> import numpy as np 


>>> a = np.array([2*3j, 4+5j, 6-7j, 8+9j]) 


>>> a 

array([ 2.+3.j, 4.+5.j, 6.-7.j, 8.+9.j]) 
>>> a + 2 

array([ 4.+3.j, 6.+5.j, 8.-7.j, 10.+9.j]) 
>>> np.sin(a) 


array([ 9.15449915 -4.16890696j, -56.16227422 -48.50245524j, 
-153.20827755-526.47684926j, 4008.42651446-589.49948373j]) 


>>> 





Python DIER E ARAKA RFF AN BE 


d gEOEIBB. Ia: 


FESR, DH pn PAG RES 








>>> import math 
>>> math.sqrt(-1) 
Traceback (most recent call last): 
File "<stdin>", line i, in <module> 
ValueError: math domain error 
>>> 





ON ER (R28 ^E p — ^" & zz , fr GEN 
HABUI EE rh FSB BRINE FJ, Hatt: 


HERAA cmath IR, MBER 








>>> import cmath 
>>> cmath.sqrt(-1) 
1j 

>>> 





5.7 3.7 TAAS NaN 


5.7.1 [ow 


4 | £& Sy AT IEZC S3 23. ALA SE NaN (GFE) B7 ER ESA 


5.7.2 RIR 


Python HR ARINE ARK RRA RAS ae, EMEA float O RÊ 


zv EA: 








>>> a = float('inf') 
>>> b = float('-inf') 
c 
a 


>>> float('nan') 
>>> 

inf 

>>> b 

-inf 

>>> c 
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HTM, (ERR math.isinfO MI math.isnan() At. Ha: 








»»» math.isinf(a) 
True 
>>> math.isnan(c) 
True 
>>> 





5.7.3 iit 


AB f RS SESE ENS, TASS IEEE 754 W3. AM, tit — ib 
SES are, FaR ERARE REKER. 


AARRETTA RIRA EE, Han: 








>>> a = float('inf') 
>>> a + 45 


>>> a * 10 


>>> 10 / a 





(Be ALERT AY ARE VV DIr lr NaN AR. CEM: 








>>> a = float('inf') 
>>> a/a 


>>> b = float('-inf') 
>> a + b 





NaN AREMA FRIRE, MRECERS. Hat: 








v 
v 
v 
[e] 


= float('nan') 
>>> c + 23 


>>> c / 2 
>>> c * 2 


>>> math.sqrt(c) 





NaN (869—S45 5 SHAR C11 ZEEE TES SIRE] False, Ha: 
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>>> c = float('nan') 
>>> d = float('nan') 
>>> c == 

False 

>>> c is d 

False 

>>> 





HT XE], rt NaN ARE- 2€ 8975 REISE DI math.isnanO , tb 
ize ETRURIAE, 


AH (RFE RRE Python MUTH, fEXRIBIZESS Ask NaN ARNE FP H 
BS, fpectl BSERBIDAFgSRpRGEiXdR(IJg, (BE ETENUÉR) Python WERHRA 
BA, €RXE8HBXM, HBHWHZSERRERR, TUSEN Python WHR 
RSS HA. 

5.8 3.8 23250558 
5.8.1 [oli 


(MAA MA, 22822 Er SEITEN, HREINA A NA 
Ziler AT SCD L LI op SI, 


5.8.2 RDR 
fractions HHT URARTE SNAR, E: 








>>> from fractions import Fraction 
>>> a = Fraction(5, 4) 

>>> b = Fraction(7, 16) 

>>> print(a + b) 

27/16 

>>> print(a * b) 

35/64 


>>> # Getting numerator/denominator 
>> Ce az b 

>>> c.numerator 

>>> c.denominator 

>>> # Converting to a float 

>>> float(c) 


0.546875 


>>> # Limiting the denominator of a value 
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>>> print(c.limit denominator(8)) 
4/7 


>>> # Converting a float to a fraction 
>>> x = 3.75 

>>> y = Fraction(*x.as integer ratio()) 
>>> y 

Fraction(15, 4) 

>>> 





5.8.3 Wie 
TEX Z RRP- RASSE EN DOT ERIS, (Bis SBS F EE ss SAA. LE 


W, free y RUP EB JU ER LAE UAI UE S DC SD e, SIb 
DAE UA LP 5 UE 5k; sa RJ L E, 


5.9 3.9 KÆ ZI ZB $$ 


5.9.1 [ol 


MBEEARGER (EZERA) CMTE. 


5.9.2 RDR 


ib ie Bl NBA SS äre Salt, PLEA NumPy EE, NumPy DIr St SC 
Z8 Python $2 8t — 4 ZEDXIAR, ALCAN Em) Python IRM sie & RIoR SN CS 
SS. PRS NSIS, TEM RE EBORE RA NumPy REAR [8]85 255: 








>>> # Python lists 

>>> x = [1, 2, 3, 4] 

>>> y = [5, 6, 7, 8] 

>>> X * 2 

(E 25, 9, 4, 1, 2, 3, 4] 

>>> x + 10 

Traceback (most recent call last): 

File "<stdin>", line i, in «module» 
TypeError: can only concatenate list (not "int") to list 
>> X + y 
[1 Qe Sy 4, 5, 6, T, 8] 


>>> # Numpy arrays 

>>> import numpy as np 

>>> ax = np.array([i, 2, 3, 4]) 
>>> ay = np.array([5, 6, 7, 8] 
>>> ax * 2 
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array([2, 4, 6, 8]) 

>>> ax + 10 

array([i11, 12, 13, 14]) 
>>> ax + ay 

array([ 6, 8, 10, 12]) 
>>> ax * ay 

array([ 5, 12, 21, 32] 
>>> 





EFN, Om SRP aN DL 24 Sioa RMS). Hal, NumPy HAJER 
BiG (EDS ax * 2 Sk ax + dE EIERE 
SUA HET TTL Siu EIER, HREN 1 5823 B. 


NI BE UB FRIES a el A ACTES FO] Ue MF RE SR XB. E BER ës a 
MMR. Ian, MRATANI, abt: 








>>> def f(x): 
. return 3*x**2 - 2*x + T 
>>> f(ax) 
array([ 8, 15, 28, 47]) 
>>> 





NumPy 3527928 4B ERE (R SABA, GË GT DIE math RARA RMA 
KRAJE. Hat: 








>>> np.sqrt(ax) 

array([ 1. , 1.41421356, 1.73205081, 2. ]) 

>>> np.cos(ax) 

array([ 0.54030231, -0.41614684, -0.9899925 , -0.65364362]) 
>>> 





Ts Fi E6388 FH EE EAE EC 8 PUB JT BF. math TRERFRBSERZIUACTTE P EETABU E, 
Ub, Hëlen NumPy MRAZ. 


JFREBSILA, NumPy ZAZBHfBFH T C RË Fortran iBEB9LSU Ra rs Z=, s. 
CIS — 4 3E ALBAE 22: 83f BARD RINK PU, arm] EAS 
H Së Python 2J##X89=# DOE ED. Hu, ST SRÉRASTIE— A 10,000*10,000 rcm 
ZENS, (Ris: 








>>> grid = np.zeros(shape-(10000,10000), dtype-float) 


>>> grid 
array (LD Osy 0., Orp 222, Ons Ou, 0.1; 
LOr Oey O88 wang Oey Oes Orla 
L Osy 0095: Ont uus Oa Oes 0:1; 
E Orn 025 Ory. aea 1025 3075 Odi 
[Oe Oy Oe. wm gn Oey Oey «0515 
[Wey Dey. Cra. wees Ong: Ons 70 13D 
>>> 





PAR SRE Z SIBIEFBHTEPETUÉ E: 
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>>> grid += 10 
>>> grid 
array EE 10.5 Wy 10.2, sass Ory 30... 10.1. 
L10., 436... Wy sss Oas 10., 10.1, 
[AG e MOS esns Men 30.23060. 
[ 30... 402. 10., +o, 10; 10., 10.J5 
L gë Osas Wry aan He 10s 102]: 
E 10.,. 402. Ony <. 40.2; 40.,. 10:11) 
>>> np.sin(grid) 
array([[-0.54402111, -0.54402111, -0.54402111, ..., -0.54402111, 
-0.54402111, -0.54402111], 
[-0.54402111, -0.54402111, -0.54402111, ..., -0.54402111, 
-0.54402111, -0.54402111], 
[-0.54402111, -0.54402111, -0.54402111, ..., -0.54402111, 
-0.54402111, -0.54402111], 
[-0.54402111, -0.54402111, -0.54402111, ..., -0.54402111, 
-0.54402111, -0.54402111], 
[-0.54402111, -0.54402111, -0.54402111, ..., -0.54402111, 
-0.54402111, -0.54402111], 
[-0.54402111, -0.54402111, -0.54402111, ..., -0.54402111, 
-0.54402111, -0.54402111]]) 
>>> 





XT NumPy BOS oO e, Bee CH Fe Python WANA - Hal 
EN FZHR "mme, mg — 4 i8 AY ERA in S Ee : 








>>> a = np.array([[1, 2, 3, 4], [5, 6, 7, 8], [9, 10, 11, 12]]) 
>>> a 

array([[ 1, 2, 3, 4], 

[ 5; Gy T, 81, 

[ 9, 10, 11, 12]]) 


>>> # Select row 1 
>>> a[1] 
array([5, 6, 7, 8]) 


>>> # Select column 1 
>>> a[:,1] 
array([ 2, 6, 10]) 


>>> # Select a subregion and change it 
>>> a[1:3, 1:3] 
array([[ 6, 7], 
[10, 11]]) 
>>> a[1:3, 1:3] += 10 
>>> a 
array([[ 1, 2, 3, 4], 
[ 5, 16, 17, 81, 
[ 9, 20, 21, 12]]) 








5.9. 3.9 KMS 96 








(Python Cookbook) #=hk, Release 1.0.0 











>>> # Broadcast a row vector across an operation on all rows 
>>> a + [100, 101, 102, 103] 
array([[101, 103, 105, 107], 
[105, 117, 119, 111], 
[109, 121, 123, 115]]) 
>>> a 
array([[ 1, 2, 3, 4], 
L 5, 16. 17, 81; 
[ 9, 20, 21, 12]]) 


>>> # Conditional assignment on an array 
»»» np.where(a « 10, a, 10) 
array([[ 1, 2, 3, 4], 

[ 5, 10, 10, 8]; 

[ 9, 10, 10, 1011) 





5.9.3 Wie 


NumPy 7 Python MARRAS LERNE, ANKE EP ASS 
SAAR, BBM, #RH7F8BSBJIS363 E S B5 FAS AS tb BERG 3X1] 
ch — EE ERES ER S, 


RISA NumPy SRV SEIS import numpy as np. XAFAN R 
ARBRE Bie XA numpy , RESHMA np MITT, DA Y "LP RB, 


WIB 3k HY SE Z BJ S A, MSAGA NumPy SOOT. WIES: http:// 


www.numpy.org 


5.10 3.10 ABR £x ET Sue SS 


5.10.1 jo) 


(RS EI e ES, Huber, Grad, RRA EES 
== 


so 


5.10.2 RDR 


NumPy ÉEf3— 4B EX 8 n] DJ FARA RIK TO) el, 


ABBE RMUF 3.9 IPRA R, (SSAA SS Fe 
Rx rn — EE EXE : 








>>> import numpy as np 
>>> m = np.matrix([[1,-2,3],[0,4,5],[7,8,-9]]) 
>>> m 
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matrix([[ 1, -2, 3], 
[ 0; 4, 5] 
LT, 8, sët? 


>>> # Return transpose 
>>> m.T 
matrix([[ 1, O, 7], 
[-2, 4, 8], 
[ 3,5, sët 


>>> # Return inverse 

>>> m.I 

matrix([[ 0.33043478, -0.02608696, 0.09565217], 
[-0.15217391, 0.13043478, 0.02173913], 
[ 0.12173913, 0.09565217, -0.0173913 ]]) 


>>> # Create a vector and multiply 
>>> v = np.matrix([[21, [3], [41]) 


>>> v 
matrix([[2], 
[3], 
[4]]) 
>>> m * v 
matrix([[ 8], 
[32], 
[ 2]]) 
>>> 





SLA numpy.linalg FERREE SHR, HA: 








>>> import numpy.linalg 


>>> # Determinant 
>>> numpy.linalg.det (m) 
-229.99999999999983 


>>> # Eigenvalues 
>>> numpy.linalg.eigvals(m) 
array ([-13.11474312, 2.75956154, 6.35518158] ) 


>>> # Solve for zg in mz = v 
>>> x = numpy.linalg.solve(m, v) 
>>> x 
matrix([[ 0.96521739] , 
[ 0.17391304] , 
[ 0.46086957]]) 
>>> m * x 
matrix([[ 2.], 
ES 
[ 4.]]) 


>>> v 
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matrix([[2], 
[3] > 
[4]]) 


>>> 





5.10.3 Wie 
(Riv EI E AER DIER, CAM SABRE ICNSEE. (Be, AUS 


mim El EZ ABRIR) E Bis, er? Se aNAO RR. PADE] NumPy SR http: / / 
www.numpy.org 3R E £ [si fl, 


5.11 3.11 hese 


5.11.1 Ion 


1528 JA — NE EIRENE T ICA , KABERLA 


5.11.2 RDR 


random JRIAUB A me Zi Fs ENAN RnR., Ha, BANANE 
ZJFRESTIESTHEX— 7528, PJA random.choiceO : 








>>> import random 

»»» values - [1, 2, 3, 4, 5, 6] 
>>> random.choice(values) 

»»» random.choice(values) 

>>> random.choice(values) 


»»» random.choice(values) 


»»» random.choice(values) 





ATHERE N "tin ASK IE BRE, a AEA random. sampleO 








>>> random.sample(values, 2) 
[6, 2] 

>>> random.sample(values, 2) 
[4, 3] 

>>> random.sample(values, 3) 
[4, 3, 1] 

>>> random.sample(values, 3) 
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[oy 4, 1] 
>>> 





E y X Re ABT SL FR SU Ee ell 





HS. "JUŻA random.shuffleO : 








>>> random.shuffle(values) 
>>> values 

[2, 4, 6, 5, 3, 1] 

>>> random.shuffle(values) 
>>> values 

[3, 5, 2, 1, 6, 4] 





^ERXLESTIUSEZX, (SIb random.randintO : 








»»» random.randint (0,10) 


>>> random.randint (0,10) 


>>> random.randint (0,10) 


»»» random.randint (0,10) 


»»» random.randint (0,10) 


»»» random.randint (0,10) 





ASEM 0 2 1 SCHAMA HANSA, (A random.randomO : 








>>> random. random() 
0.9406677561675867 
>>> random. random() 
0.133129581343897 
>>> random. random() 
0.4144991136919316 
>>> 





REIRE N WHEN (Hh) ARAL, (EAA random.getrandbitsO : 








>>> random. getrandbits (200) 
3358370007 76573622800628485064121869519521710558559406913275 
>>> 





5.11.3 iit 


random Hik Mersenne Twister BERITA EREINA. X-MAS, 
{Bnet random.seea O MIAME MAF. ELAN: 
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random.seed() # Seed based on system time or os.urandom() 
random.seed(12345) # Seed based on integer given 
random.seed(b'bytedata') # Seed based on byte data 





ER T EXRAPABBUIJUSE, random ët EIS STI, SAAN RC A 
eu EK GEN, Tan, random.uniform() TRIER, random.gaussO 
TEREST AMMA, NET ELB Meer ER XT. 

f£ random BIRPHAMTRMAZAEAS SRA, WE SC SES SEIT 
DBE, PILARA ssl WO Dep, CEM, ssl.RAND_bytes() PJLAFAR4Ak— 
SERENE HI. 


5.12 3.12 BANA RRE Dol 


5.12.1 jo) Mi 


(KBP T iS) BAA [8 SER, ERER, MEN AIHIR, 


5.12.2 RDR 


3 Y PATA AT [a] ASSAF SS, ISA datetime RR, Ha, 29 f RMR 
AS (BIER, STD 6J#ËE— A timedelta KPJ, FR RMI: 








>>> from datetime import timedelta 
>>> a = timedelta(days=2, hours=6) 


>>> b = timedelta(hours-4.5) 
>>> c=atb 

>>> c.days 

2 

>>> c.seconds 

37800 

>>> c.seconds / 3600 

10.5 

>>> c.total_seconds() / 3600 
58.5 

>>> 





HU SR SÉIS NHS EAI A RAFAT a], EAEI datetime SCA EA nH 21 > 
BRRR EM] bey: 








>>> from datetime import datetime 
>>> a = datetime(2012, 9, 23) 

>>> print(a + timedelta(days=10)) 
2012-10-03 00:00:00 


>>> 
>>> b = datetime(2012, 12, 21) 
>> d=b-a 
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>>> d.days 

89 

>>> now = datetime.today() 

>>> print (now) 

2012-12-21 14:54:43.094063 

>>> print(now + timedelta(minutes=10)) 
2012-12-21 15:04:43.094063 

>>> 





EARR, BEANE datetime SHAME, EESD: 








>>> a = datetime(2012, 3, 1) 
>>> b = datetime(2012, 2, 28) 
>>> a = D 
datetime.timedelta(2) 

>>> (a - b).days 

2 

>>> c = datetime(2013, 3, 1) 
>>> d = datetime(2013, 2, 28) 
>>> (c - d).days 

1 

>>> 





5.12.3 iit 


WAS WEAN ABARAT BATE oM, datetime HRU REIT., "Unsen 
{TEMSZAAABAHE, EESDAETSEN[X, HAN E, PRATES, mE 
{FA dateutil SIR 


IFS AWAAT eit SAUER dateutil.relativedelta O AUE, (BE, 8— 
ARRENE, CREBRA FBCIINAREZEL) BURSA IS d BJ, Belt 


ES SE ký 
Hxz/F AE » 








>>> a = datetime(2012, 9, 23) 

>>> a + timedelta(months=1) 

Traceback (most recent call last): 

File "<stdin>", line 1, in «module» 

TypeError: 'months' is an invalid keyword argument for this function 
>>> 

>>> from dateutil.relativedelta import relativedelta 
>>> a + relativedelta(months=+1) 
datetime.datetime(2012, 10, 23, 0, 0) 

>>> a + relativedelta(months=+4) 
datetime.datetime(2013, 1, 23, 0, 0) 

>>> 

>>> # Time between two dates 

>>> b = datetime(2012, 12, 21) 

>> d =b - a 

>>> d 

datetime.timedelta(89) 
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>>> d = relativedelta(b, a) 

>>> d 

relativedelta(months=+2, days=+28) 
>>> d.months 

2 

>>> d.days 

28 

>>> 





5.13 3.13 tS Rn — NAAR 


(ise SX HBIRIS— Bz tHINBSJ HEB, ERE, 


5.13.2 RRA 


Python DI datetime I8IRrHS T Bä TEASE Där EDIT SS LS 


RY FSAI AF AIO) AA NEARER R: 








#!/usr/bin/enu python 

# -*- encoding: utf-8 -*- 
Topic: BBWAA 

Desc : 


n 


from datetime import datetime, timedelta 


weekdays = ['Monday', 'Tuesday', 'Wednesday', 'Thursday', 
'Friday', 'Saturday', 'Sunday'] 


def get previous byday(dayname, start date-None): 
if start date is None: 
start date = datetime.today() 
day num = start date.weekday () 
day num target = weekdays.index(dayname) 
days ago = (7 + day num - day num target) / 7 
if days ago -- 
days ago = 7 
target date - start date - timedelta(days-days ago) 
return target date 





ER B RE RERS EAA T : 








>>> datetime.today() # For reference 
datetime.datetime(2012, 8, 28, 22, 4, 30, 263076) 
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>>> get previous byday('Monday') 

datetime.datetime(2012, 8, 27, 22, 3, 57, 29045) 

>>> get previous byday('Tuesday') # Previous week, not today 
datetime.datetime(2012, 8, 21, 22, 4, 12, 629771) 

>>> get_previous_byday('Friday') 

datetime.datetime(2012, 8, 24, 22, 5, 9, 911393) 

>>> 





BA) start date BRA A HAMW—~* datetime KPIR., tea: 








>>> get_previous_byday('Sunday', datetime(2012, 12, 21)) 
datetime.datetime(2012, 12, 16, 0, 0) 
>>> 





5.13.3 Wie 


Lëps rn, 50447796 EB BAA EE BR AAS E (= 
HA— 23517 0), ARB Rieat ASO AMPH BAw SDAA 862liA te HEB, 75 
EAA BAS 388 B [8] aR E1 EB. 

MURRER TAEA tAE, iRHRRA=AP python-dateutil 
FCS. HU. RMSE dateutil RIRA] relativedelta O KAATE 
its: 








>>> from datetime import datetime 

>>> from dateutil.relativedelta import relativedelta 
>>> from dateutil.rrule import * 

>>> d = datetime.now() 

>>> print (d) 

2012-12-23 16:31:52.718111 


>>> # Next Friday 

>>> print(d + relativedelta(weekday=FR) ) 
2012-12-28 16:31:52.718111 

>>> 


>>> # Last Friday 

>>> print(d + relativedelta(weekday-FR(-1))) 
2012-12-21 16:31:52.718111 

>>> 





5.14 3.14 ir ES SRA (383 EL RRC 


x 


5.14.1 (5g 


(HR Se tE AMAR PEMA, 181x5]— "rir SU EL BBSGESI BU 2275 
ik, 
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5.14.2 RRA 


IHN EL SR CELL @ P£ D RED, mol ler er 
GHHBNI£SSREHBB, Km ENTIRE datetime.timedelta WRAHA H 
HES, 


LS ^ SER datetime SItEIoi — 4 EH 24 BH £3 AMAA F+ Er El 
ZAMAN TC IBN SR, 








from datetime import datetime, date, timedelta 
import calendar 


def get month range(start date-None): 
if start date is None: 
start date = date.today().replace(day-1) 
., days in month - calendar.monthrange(start date.year, start date.month) 
end date = start date + timedelta(days-days in month) 
return (start date, end date) 





B / phe RA DAE IY E BAS) E rr SRE T : 








>>> a day = timedelta(days-1) 
>>> first day, last day = get month range() 
>>> while first day < last day: 
print(first day) 
first day += a day 


2012-08-01 
2012-08-02 
2012-08-03 
2012-08-04 
2012-08-05 
2012-08-06 
2012-08-07 
2012-08-08 
2012-08-09 
i... and so on... 





5.14.3 iit 


Eri (Ca cip SR — JA F 458 — ABS B RB, —MRRN AEM SE date 
By datetime WRAY replaceO AAR FAN days BIERE 1 Bey, replace() 
Jik— 1H RR EE S AM RA RAM RADHA, PU, SUERÁSA AZ 
ST date RH, ORT date KA. IHN, SERÁ A ST datetime 
Ll, MAREE A datetime Ll, 


SE, IEĦ calendar.monthrange O PÉZDCKTXUHIAHBJEXZUCG IRR 
T8331 HER, BBA calendar RAMIER BAT. monthrangeO GÉIE) ZS 
EHNA ARAB. 
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-BRAWAR AUT, BARA Seel LBS TETTE Ej 88. E TRE Lx SAKAI 
f. AZ LSVSARAMFAE SES TARSCEIA (SRLS RANA 
FRA), XAF Python DI slice E range HRVF7T ARR, AHAB AE, 


ATSHAHSCR CAM, BS AS i AMSA. Tan, AWA 
timedelta SOPHIE ABA, NTS < ARMS —-TSARSOHEARA AZAD. 

Rta L F, WSs AA BA (CI — TEA BAY range O. REHM RMR 
To SIGH, AUER SMBRIRA DN RUA Bin: 








def date_range(start, stop, step): 
while start < stop: 
yield start 
start += step 





Bee Xt px Ss 8901. : 








>>> for d in date range(datetime(2012, 9, 1), datetime(2012,10,1), 
timedelta(hours=6) ): 
print (d) 


2012-09-01 00:00:00 
2012-09-01 06:00:00 
2012-09-01 12:00:00 
2012-09-01 18:00:00 
2012-09-02 00:00:00 
2012-09-02 06:00:00 


>>> 





Gs SPAR, YRÉUHDIT Python PAYA RAFIR [8] BE SE Din EBD 22 
SERI ECA EET ERES ETT R, 


5.15 3.15 ZF EER 73 AHA 


5.15.1 jo] 


(RBS Pie ee EIS BJ A, BERR ERRI datetime XR UAE 
ft EIBATAE-E SERRE, 


5.15.2 RRA 


IP Python DIER ERR datetime BUR ZEE 82 AGx^ MBA, LEES: 








>>> from datetime import datetime 

>>> text = '2012-09-20' 

>>> y = datetime.strptime(text, 'AY-/m-/d') 
>>> z = datetime.now() 

>>> diff = z - y 
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>>> diff 
datetime.timedelta(3, 77824, 177393) 
>>> 





5.15.3 iit 


datetime.strptimeO 73;AÀszi$(R ZAER, Ha AY TESS 4 RE, m 
IVa S DI, DE-AIA DIS UE SUE rR RE ARARA, A 
Rëm 79 TRAE RH 8 EVE le, 

Hat, (Ip HEH E EN Y — datetime WR, fjJEYrEHRIUAUSS EN 
zm DUCE AR DERM EAE SATA: 








>>> z 

datetime.datetime(2012, 9, 23, 21, 37, 4, 177393) 
>>> nice z = datetime.strftime(z, '%A %B Z%d, %Y') 
>>> nice_z 

‘Sunday September 23, 2012' 

>>> 





VB AE DIS, strptimeO BJPEBESEEEURIBERHRBUZEIRE, ANCE 
Htt Python SW, FAWASMEMAWAADIMIE, VUn SCT PSSA 
BMAF DOS SAMS SHR, RIUABICGSCHUL— E RERR 73 RRI 
SBEFRUMEBE, ECM, MRE AMEP A H BB ze YYYY-MM-DD , Dro LAR Pmt 
SI — TPA AL : 








from datetime import datetime 
def parse_ymd(s): 
year s, mon s, day s = s.split('-') 
return datetime(int(year s), int(mon s), int(day eil 





KIRWA, SRE datetime.strptimeO R7 HS. QIR(REAEEEASB 
S AEA RRIAGA, AARIFS IR MATAR ! 


5.16 3.16 7E SRI EX BS E BARE 


5.16.1 jo) 


(RASH 2012 ££ 12 A 21 AFE 9:30 BIS, HRS IS), mint 
FAA EEN AIPM S ZR, ABZ ft Sr E SAHEN a] L5 e Dx RUE ? 


5.16.2 ERIR 


ALF PAS SUB DB; EE, MAMAA pytz EIER, jx Et Olson Bj 
KGS, CSnbISbnIez nm, ERS BS MR AASB] UA SIL, 
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pytz TRIR— 4 XE SERHIS ZEE datetime FUBNHSAMNWRAIC. Hat, Wn 
A fe Rz — ^ E DU SEES BB zr 90 : 








>>> from datetime import datetime 

>>> from pytz import timezone 

>>> d = datetime(2012, 12, 21, 9, 30, 0) 
>>> print(d) 

2012-12-21 09:30:00 

>>> 


>>> # Localize the date for Chicago 
>>> central = timezone('US/Central') 
>>> loc_d = central.localize(d) 

>>> print(loc_d) 

2012-12-21 09:30:00-06:00 

>>> 





—HEBERMHRZAHIB(CT, she] A RRA KANT. 79 f SEIS Ry 
BIRTE), roll: 








>>> # Convert to Bangalore time 

>>> bang d = loc_d.astimezone(timezone('Asia/Kolkata')) 
>>> print (bang_d) 

2012-12-21 21:00:00+05:30 

>>> 





MOR RFT REA CARA CMTE, MBAS E CN SE Eër, LL 
Wl, fr 2013 F, RHMESSCHN AMT AMA [e] 3 H 13 HRR 2:00(#EBBBJ, D 
RI mt —/\ At), WU Sm (CHAT, MAGE] rem, tea: 








>>> d = datetime(2013, 3, 10, 1, 45) 

>>> loc_d = central.localize(d) 

>>> print (loc_d) 

2013-03-10 01:45:00-06:00 

>>> later = loc_d + timedelta(minutes=30) 
>>> print (later) 

2013-03-10 02:15:00-06:00 # WRONG! WRONG! 
>>> 





ARREA HECHA E EEA EPA NABER. A Y IE 1EXX SBR, 
BILE FRAT OTR normalizeO Hk. LES: 








>>> from datetime import timedelta 

>>> later = central.normalize(loc d + timedelta(minutes-30)) 
>>> print (later) 

2013-03-10 03:15:00-05:00 

>>> 
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5.16.3 Wit 


HT NERA EE ZR ep SA, RBA H BAA ë BUNTE Pr £ E BB 
$1873 UTC Del, 2 PC Kn AAIR ARRE, Han: 








>>> print(loc_d) 

2013-03-10 01:45:00-06:00 

>>> utc_d = loc_d.astimezone(pytz.utc) 
>>> print(utc_d) 

2013-03-10 07:45:00+00:00 

>>> 





—BRIRA UTC, (RSLANRIZBIDIRE SHARADA T. Alt, refl Z BU 
HMDA ATE OLB ARTE. Siena SAAN AAR, SAGAR 
KAFIR FRACTI. Eat: 








>>> later utc = utc d + timedelta(minutes-30) 
>>> print(later utc.astimezone(central)) 
2013-03-10 03:15:00-05:00 

>>> 





E355 RSI DR EBSES S, Giele vll RD RT SENEC SR. Dot, TEXTS 
BFP, FË “Asia/Kolkata” SxeED X WANK AME ? ABR, BLE 
FH ISO 3166 BRS FAKBFASH SA pytz.country timezones , LES: 








>>> pytz.country timezones['IN'] 
['Asia/Kolkata'] 
>>> 





ik: EA RBJUE2|iX BHM, BATE pytz RRURTBEMERST, AA PEPA31 
fh SANK. (B E x EMASUBUÍR Z lp] IGS BB) (COMER 
UTC HARENS). 
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CHAPTER 


SIX 


ARRE Python RRAZ —. JEER, MIRSE SHU MT RAE 
SL alt Sp pp, PAM, IEMA SD, BARS ne] 66 4 11889, 
Huel E ODC SR. TE itertools BERDI HBC (CS. WEEK SS 
KAFE X 8S EB SEIS WT CDs D [n] ll, 


Contents: 
6.1 4.1 FIDEMA 
6.1.1 GIS 

TEWI- SS PHP e TR, BEAM for 1M. 
6.1.2 ERIR 


Tagen RAINER, GEA next GEN ZECHES StopIteration P 
té. Hat, FIH890If=EshišHY— ARRAT: 








def manual iter(): 
with open('/etc/passwd') as f: 
try: 
while True: 
line = next(f) 
print(line, end='') 
except StopIteration: 
pass 





BE, StopIteration ARET ARIRE. MAM, "US fe Ri. CAR 
IRAJ nextO ARINE, Dro Wik re EIS Em, LES None, FA 
zm p: 








with open('/etc/passwd') as f: 
while True: 
line - next(f) 
if line is None: 
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break 
print(line, end-'') 





6.1.3 Wie 


AZUL, RIAA for AMADA RBA TAMER, Bi, B 
Be Se IA TCR DOS REIS), GD T REI ATUS a SA 798 E TT, 


FMS & RPA TACHA lB) AT £ EASE A : 








>>> items = [1, 2, 3] 

>>> # Get the iterator 

>>> it = iter(items) # Invokes items.__iter__O 
>>> # Run the iterator 

>>> next(it) # Invokes it.__next__ QO 


>>> next (it) 
>>> next (it) 


>>> next (it) 
Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 
StopIteration 
>>> 





ABE PRINT ABRAD HAI ARA, HREM EBRBANIAND 
IMAL, PH bA RRC BIS B PI REESE iO E DR, 


6.2 4.2 IST 


6.2.1 josh 


(gEET—TBEXEXSSUIA, SEIEBEESX "He RIIT NS, MBE 
FETE (RADIX SATA aa RL ATI“ TRE, 


6.2.2 RIR 


Sin Em User _iter_O Bid, PARREREN RE 
= Eee: 








class Node: 
def _ init__(self, value): 
self._value = value 
self._children = [] 
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def | repr (self): 


return 'Node(i!rJj)'.format(self. value) 


de 


Fh 


add_child(self, node): 
self. children.append (node) 


def ` iter (self): 
return iter(self. children) 


# Example 
if name == ' main ': 
root = Node(0) 
childi = Node(1) 
child2 = Node(2) 
root.add child(child1) 
root.add child(child2) 
# Outputs Node(1), Node(2) 
for ch in root: 
print(ch) 





ft EI, iter O FARA BH FARK HBA) children 
Itt, 


6.2.3 Wie 


Python Wik (CINE iter O ZjiiRIBI— ^ SOEÀ Y next O HANIA 
SS, MIES Cen El hz? gS BJP, (RO NIB E E E F FE SCH D. RPH 
SHAY LI SST RB, 


ix E BS iterO AMARA (b TH, iter(s) R E F) PNW iB FB 
s. Arer (O AARRE MBA f SEDE, WER len(s) SUA s. len.O RE 
zE— FER, 


6.3 4.3 fi& FH^E Ras Bl RAIA TUR X 


6.3.1 [52i 


In SCH ur EXE VII. Rp BELLES! rangeO , reversed) + 
RE. 


6.3.2 ERAR 


STER RAG SEN mm RT IIA AVERT, f FH— NEMA RELC. LS rer 
RABENA FARENS 
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def frange(start, stop, increment): 
x = start 
while x < stop: 
yield x 
x += increment 





79 f ERIS SAM, Grof lb for AINARE REAR BETON RAN 
GIN (CEG sumO , list O $$), It: 








>>> for n in frange(0, 4, 0.5): 
print (n) 


Q) Q N N = = OO: 
a GO oO GQ O Ol 


>>> list(frange(0, 1, 0.125)) 
Io 0.125, 0.25, 0.375, 0.5, 0.625, 0.75, 0.875] 
>>> 





6.3.3 iit 


Wo ds m —^ yield AMAT BHRIRA— EH, Zare 
DS, gien, CS "eme, DRRR RHEE LM 
tal: 








>>> def countdown(n): 
print('Starting to count from', n) 
while n > 0: 
yield n 
n == 1 
print('Done!') 


>>> # Create the generator, notice no output appears 
>>> c = countdown(3) 

>>> c 

«generator object countdown at 0x1006a0af0> 


>>> # Run to first yield and emit a value 
>>> next(c) 

Starting to count from 3 

3 


>>> # Run to the next yield 
>>> next (c) 
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2 


>>> # Run to next yield 
>>> next(c) 
1 


>>> # Run to nezt yield (iteration stops) 
»»» next(c) 
Done! 
Traceback (most recent call last): 

File "<stdin>", line i, in «module» 
StopIteration 
>>> 





—^ERL SERERE LE SERERE RSM MEEK PERSIA nert HIE, — E #E pk SS 
Gu EIS. 4121k. RAR PIB SEAM for BAAR, Er 
nz REB DA, 

6.4 4.4 SMA Es MM 
6.4.1 Ion 

(383938 —"BESE RA IHRE EUR, FFA — I BESCEIDA HCH DOS 

BAK, 
6.4.2 RDR 
ERAL, E-AWRERMERKE BHAT RES FH — I AE RES ER, TE 42 JV 


TDA, A Node ZS3K CR EE, Droe -TARERAA NE 
Wp RAB ts, LIST: 








class Node: 
def __init__(self, value): 
self. value = value 
self._children = [] 


def __repr__(self): 
return 'Node(i!rj)'.format(self. value) 


def add child(self, node): 
self. children.append (node) 


def ` iter (self): 
return iter(self. children) 


def depth first(self): 
yield self 
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for c in self: 
yield from c.depth first() 


# Example 

if name == ' main ': 
root = Node(0) 
child1 = Node(1) 
child2 = Node(2) 
root.add_child(child1) 
root.add_child(child2) 
child1.add_child(Node(3)) 
child1.add_child(Node(4)) 
child2.add_child(Node(5)) 


for ch in root.depth_first(): 
print (ch) 
# Outputs Node(0), Node(1), Node(3), Node(4), Node(2), Node(5) 





EREE, depth first O 73; A EBEDUL, E BIADRIBIBICAB825x1(8—7 
TS ERT RP E RA) depth firstO 737A ((ŁĦ yield from if) i&R[BIX Nu 7c 


6.4.3 Wit 


Python ARER- iter O HARON EMR, NA 
RERA Y next (OO HAHM StopIteration FRMRIAKH eH. He, 
SCHU EE B ES ture mn, KARMA Léna, SDÍn B BIC 8825 EB 
HIS depth firstO DZ: 








class Node2: 
def _ init__(self, value): 
self. value - value 
self. children - [] 


def | repr (self): 
return 'Node(i!rj)'.format(self. value) 


def add child(self, node): 
self. children.append (node) 


def ` iter (self): 
return iter(self. children) 


def depth first(self): 


return DepthFirstIterator(self) 


class DepthFirstlterator(object): 


trt 








6.4. 4.4 RMA ESEM. 115 








(Python Cookbook) #=hk, Release 1.0.0 











Depth-first traversal 


pod 


def | init (self, start node): 
self. node = start node 
self. children iter - None 
self. child iter - None 


def ` iter (self): 
return self 


def | next (self): 


# Return myself if just started; create an iterator for children 


if self. children iter is None: 
self. children iter - iter(self. node) 
return self. node 
# If processing a child, return its next item 
elif self._child_iter: 
try: 
nextchild = next(self. child iter) 
return nextchild 
except StopIteration: 
self. child iter = None 
return next(self) 
# Advance to the next child and start its iteration 
else: 


self._child_iter = next(self._children_iter) .depth_first() 


return next(self) 





DepthFirstIterator XM LMA +m ssB HRA LRA, PEC SHARE 


BH, AAAs OMIA CBWE PPA BAKA. AR, RA 


tjj A BSZEB I RD, MAAN aE 99 — 7 5E a — TZ BE. 


6.5 4.5 Ria 


6.5.1 g 


{RAB 575 8381 — T FP Al 


6.5.2 ERAR 


fBFHA BAY reverseaO AZ, LEES: 


= 
GI ES 
a Za 








>> a = [1, 2, 3, 4] 
>>> for x in reversed(a): 
print(x) 
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=> NU D 





RAIA ST RAIA 8) PoE LARA _reversed__() WIHARA 
ANA REM, AUS ehre, SR Ce len ur User, tegh: 








# Print a file backwards 

f = open('somefile') 

for line in reversed(list(f)): 
print(line, end='') 





BL DS OUR ol EI TS SR DI, SAMBRIRAN-MIRERRASH 
AF. 


6.5.3 Wit 


RS TER RARE TWEE X25 ESCHE _reversed_() MARKA S E 
SST, EESTI: 








class Countdown: 
def init__(self, start): 


self.start - start 


# Forward iterator 
def ` iter (self): 
n - self.start 
while n > 0: 
yield n 
n--1 


# Reverse iterator 
def X reversed (self): 


n-1 

while n <= self.start: 
yield n 
n += 1 


for rr in reversed(Countdown(30)): 
print(rr) 

for rr in Countdown(30): 
print (rr) 





XE X.— ^ LIS fA ës TES AE NEM, AD CARES ege Sir 
SNAP Ee 
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6.6 4.6 TE 7 BBAA AGIT) AE bh 88 EFL EN 


6.6.1 H 


{RAB TE SNE BEEN, (Bis AURI URBES ss z PES BAB. 


6.6.2 RE RAR 


WIB RAR LEURBS EN SS sess AAS RH P^, als T fe] lge Dier SC 7g — A 
X, WHAM LAH iter O AARIA., bey: 








from collections import deque 


class linehistory: 
def _ init__(self, lines, histlen=3): 


self.lines = lines 
self history = deque(maxlen=histlen) 


def _iter__(self): 
for lineno, line in enumerate(self.lines, 1): 
self .history.append((lineno, line)) 
yield line 


de 


= 


clear(self): 
self .history.clear() 





AS ERATE, MAM CS ie — SBS eee. PAM, AF SLAB 
TEAR, FEMA AS Be, to history BERAE clear O Aik 
TA BIST : 








with open('somefile.txt') as f: 
lines - linehistory(f) 
for line in lines: 
if 'python' in line: 
for lineno, hline in lines.history: 
print('{}:{}'.format(lineno, hline), end='') 





6.6.3 iit 


ATEN, (RPeMSGRBEAGULCBITBEBUBADER IR AED s E 22 S == R f; BJ 35 EP 
Hífh3p271]3238B9i& (COMBE, PIPETA 7A US ARE ss, JERFA 
AF RASA MREMA MN De, PIULEIETSRI EIBTIBBUXE X S873 zü, 
GC iter () PAREXA E pk 88 AS zs EACSE IM (ERC AFC SRA ob 

, PARR MSM BAMA PAG BER ER. 


MER IEBH Mba, AU BC SIE A EFI for (EA), BAM 
VFA iter( GEN. keal: 
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>>> f = open('somefile.txt') 
>>> lines = linehistory(f) 
>>> next(lines) 
Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
TypeError: 'linehistory' object is not an iterator 


>>> # Call iter() first, then start iterating 
>>> it = iter(lines) 

>>> next (it) 

‘hello world\n' 

>>> next (it) 

'this is a test\n' 

>>> 





6.7 4.7 ARRA 


6.7.1 |5)Zji 


TEER — Kgl S, Sine REHN BE TRI, 


6.7.2 ERAR 


DZ itertools.islice() IERT EX VERTES. CMA RF. LED: 








»»» def count(n): 
while True: 
yield n 
n += 1 


>>> c = count (0) 
>>> c[10:20] 
Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 
TypeError: 'generator' object is not subscriptable 


>>> # Now using islice() 

>>> import itertools 

>>> for x in itertools.islice(c, 10, 20): 
print (x) 

10 

11 

12 

13 

14 

15 
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16 
17 
18 
19 
>>> 





6.7.3 Wie 


Aas tS pk 88 BEIS EB UA ERE, AACN KESARNARALS (A 
BURSSOHIS). RM isliceO RE-USE ETRA, CSR 
AFAR BAMA ARRAS MENET. Aare -TFWRETA, FEE 
HA RAS We. 

XESS RA — AE islice() SARS ABA EHR. WMS EE 
Ae 2E S TAMAS SR, PUM RMRBES CAB WEE REGEL 
fs rc ERRERA- TIAA, 


6.8 4.8 Wd olëI Sënn? 


6.8.1 H) 


TB [a — RA (NNI ER, DSDS Er Sr SNE, TREES E. 


6.8.2 ERAR 


itertools $R Hk rh fg — E BE EX s] DÀ 76 pk 3X + f£ 25. ü 7o T 58 BJ E 
itertools.dropwhile() EIN. (PAN, MAE f& 35 SHAWN ERR — PSSA 
Re tSRBI-ASEINSRSXNEAR, ARARIPE] True prp, 
7A Ja 18 [8] a PR SUA. 


ATAR, Bnp THe eT ECMO: 








>>> with open('/etc/passwd') as f: 

. for line in f: 

print(line, end='') 

HH 
# User Database 
# 
# Note that this file is consulted directly only when the system is running 
# in single-user mode. At other times, this information is provided by 
# Open Directory. 
## 
nobody:*:-2:-2:Unprivileged User:/var/empty:/usr/bin/false 
root:*:0:0:System Administrator: /var/root:/bin/sh 
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>>> 





HUSS RAB kl rb Rp, ol lee: 








>>> from itertools import dropwhile 
>>> with open('/etc/passwd') as f: 
for line in dropwhile(lambda line: line.startswith('#'), f): 
print(line, end='') 


nobody:*:-2:-2:Unprivileged User:/var/empty:/usr/bin/false 
root:*:0:0:System Administrator: /var/root:/bin/sh 


>>> 





MIF EST RB RT MTA zk AAT. WRC SHAS f EOS 
PTCA TENA, MAEA itertools.isliceO RRE., tea: 








>>> from itertools import islice 

>>> items = ['a', 'b', 'c', 1, 4, 10, 15] 

>>> for x in islice(items, 3, None): 
print (x) 





ZG rbl, islice() ABMRAABT None BGE f URSESKHUASB 3 SIR 
MW PrAstA, WER None M 3 AUENA, BEMER — T 70281818385 , 
GX MERTIA BIA SIE [3:1 #H [:3] BI ER), 


6.8.3 iit 


KZ dropwhile() #l isliceO E SCHAZEPHA TGBUEEZA, upake 5S tH Lë 
BATU TUES : 








with open('/etc/passwd') as f: 
# Skip over initial comments 
while True: 
line = next(f, '') 
if not line.startswith('#'): 
break 


# Process remaining lines 

while line: 
# Replace with useful processing 
print(line, end='') 
line = next(f, None) 
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BEB3— DATOS ARBITER BOB EBD. Hot, Ems 
GE nJSE ZO MERE: 





with open('/etc/passwd') as f: 
lines = (line for line in f if not line.startswith('#')) 
for line in lines: 
print(line, end='') 








GEES PJ LABS ZEB AVERT, (DS elt tb ABUS xz f#FrH El th PR £ BJ; 
FFIT. RAH, RIERA Re MMH A Pa 23 ee EM RAT, #BBDLE, 
PRA ATCA ASPECTU US T , 


Bes E ES E, ADHARBATMAVACNR, ELSE, 
SEHR, Hans, MA RAAB, 


6.9 4.9 HEDRA 83A (Ç 


6.9.1 jo) si 


(BIA el SRS PICA A P] BEA HE SK S 


6.9.2 iE RAR 


itertools fS iR i2 ft T — Tree R A AG 25 d] HQ E h — + S 
itertools.permutations() , PRS ^ UBI BI, & “S70 28 


ASS PAA "PJ REE ZO, He BIT] ALR Sac SH UMAR £ P 
—^sniB., cea: 


>>> items = ['a', 'b', 'c'] 
>>> from itertools import permutations 
>>> for p in permutations(items): 








TE print (p) 
('a', "pty te") 

Chat, rei, "pi? 

CD's tat, tet 

Cbs "et, Tat) 

(ei, ‘a’; 'p') 

Ce's 'p', ta") 

>>> 





WIB RASS SFE ETC DOS HE, rel DIE AKESA. MRI: 


>>> for p in permutations(items, 2): 
print (p) 
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SP itertools.combinations() F|í/S21M4@ A SS Dr SD br DOS, ES: 








>>> from itertools import combinations 
>>> for c in combinations(items, 3): 
print(c) 


(ai, "bi, 'c') 


>>> for c in combinations(items, 2): 
print(c) 


>>> for c in combinations(items, 1): 
print(c) 





WF combinationsO Rit, TWAWIMFCRABES. Dau, H6 (Cat, 
'b') PR ('b', 'a') RSCS kën (Bz iR tg H rh— eds 


qui e ehe: — E 5 #= 4 E HX A M drm Rie (LB 
M0 R DA € 1: Xt HN Y, 3884 F BRGOKGATRABSIImEUI) MAR 


itertools. dc -With replacement O $bit[s]—/ 7t ZR 1RGAHEECX, Han: 








>>> for c in combinations with replacement(items, 3): 


print(c) 
Chat, "als ta") 
Ca's "at. p) 
(tat, "at. ter) 
Cla! "bs 'b') 
(at. "Br. ek? 
Chat. "ony, den) 
('b', 'b', 'b!) 
('b', "bt, Tei? 
Cb, ek Wen) 
(es "oh. tel) 
>>> 
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6.9.3 iic 
3x — Je 34 T8 E ZR DON IN itertools RED B823IJBE, RERE AA 
CFARMAWMAS Ss, (Sr oho, OM ale CARES AA 


TC Il EHE, RUATATABS itertools RR, MUSEKER SE, BARA] BE 
EE 82 A 5 ! 


6.10 4.10 Feo ERS (Rize 


6.10.1 jo) 


(BEER A — FR 7) 9 PSY BY TRES LE CE 8L RET B 75 28 28 5 


6.10.2 RAR 


ABBY enumerate () KEJ DARE AIRE RIX Mo): 








»»» my list - ['a', 'b', 'c'] 
>>> for idx, val in enumerate(my list): 
print(idx, val) 


Oa 











1b 
2 E 

AS i&fesstr MH (TSM 17:98), UkRIUMES— 71828 3X: 
>>> my list = ['a', 'b', 'c'] 


>>> for idx, val in enumerate(my list, 1): 
print(idx, val) 

1a 

2b 

3 ç 





Apts Arel EEN EC eS PATS XE fu RES S FB : 








def parse_data(filename): 
with open(filename, 'rt') as f: 
for lineno, line in enumerate(f, 1): 
fields = line.split 
try: 
count - int(fields[1]) 


except ValueError as e: 
print('Line {}: Parse error: {}'.format(lineno, e)) 
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enumerate() IT WR REES Ale HH UB SS SR Op, PRU, WR 
PSC ERAR PRET EY CATS EA, BURA AWA enumerateO R 


TEAK : 








word summary = defaultdict (list) 


with open('myfile.txt', 'r') as f: 
lines = f.readlines() 


for idx, line in enumerate(lines): 
# Create a list of words in current line 
words = [w.strip().lower() for w in line.splitO] 
for word in words: 
word summary [word] . append (idx) 





AU Sr Ak SS EE EST E word summary , UC E CFA RRS 
defaultdict ), TT Sis — 7 key , GA key JI SIBI B SS rr Siow 
Clees ed e Eege WEE ENEE ECKE 
AY t1 8] EAM E 79 SC IS BA] — 1 85 88 ZI TT. 


6.10.3 Wie 


SRA RAI EMBERS, EP enumerate O EE ZEB. (me 
FESR PAIRS: 








lineno = 1 
for line in f: 
# Process line 


lineno += 1 





BEREA enumerate O RIKER Sz SMH T : 





for lineno, line in enumerate(f): 
# Process Line 





enumerate() DÉIERE Æ— A enumerate JS SI, CH-MAKH, Sloaz 
eh BS— MTA AMATE, TOBE A Fe al ERI next O Ë Bl, 

MARMARA REESE, BELAS E, BRARED REAT 
Pal EEH enumerate O RARE SR AG. (MSR FIERA rX HESS: 








data = [ (1, 2), (3, 4), (5, 6), (7, 8) ] 


# Correct! 

for n, (x, y) in enumerate (data): 
# Error! 

for n, x, y in enumerate (data): 
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6.11 4.11 El (C Z ^ FR Zl 


6.11.1 jo) 


(BEARS SS, 8223304 — 1 A MTR. 


6.11.2 ERAR 
urai rn. A zipO BR, Han: 








>>> xpts = [1, 5, 4, 2, 10, 7] 

»»» ypts - [101, 78, 37, 15, 62, 99] 

>>> for x, y in zip(xpts, ypts): 
print(x,y) 





zip(a, b) &^ERk— roll (x, y) AAI, Bx KB a, y KA b. 


BERHIBXTISSINSUI&KSE, ARS SAR, ALIACKERER PREF IKER 








>>> a = [1, 2, 3] 
>> b= ['w', 'x', 'y', 'z'] 
>>> for i in zip(a,b): 

print (i) 
(1, 'w') 
(2;- Tx") 
(3, 'y') 
>>> 





WM SES TA Sr ER EE DIN SS, ABARAT LEA itertools.zip.longestO DÉI 
[5S Loan: 


EE CO 








>>> from itertools import zip longest 
>>> for i in zip longest(a,b): 
print(i) 


z") 


>>> for i in zip_longest(a, b, fillvalue=0): 
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print (i) 
(1, 'w') 
(2, x") 
(35. Tt? 
(0, 'z') 
>>> 





6.11.3 lm 


3 RAS BLT REIS GREEN E zip GÉIE SR EP, CoM, (Bum 2 Ser 
EIR, WR LI: 








headers = ['name', 'shares', 'price'] 
values = ['ACME', 100, 490.1] 





A zip() TRAILS CFT EHER- 1 5e B8 : 








S = dict(zip(headers,values)) 





eye (it n] Leite Edith : 








for name, val in zip(headers, values): 
print(name, '-', val) 





BARBI, (Bi zipO SJL Z FANER. Gm DIS ER 
7L PIT BUR A RI AHE, ECO; 








>> a = [1, 2, 3] 


>>> b = [10, 11, 12] 

>>> é = [tt t. Zl] 

>>> for i in zip(a, b, c): 
print(i) 

(1, 10, 'x!) 

(2, 11, 'y') 

(3, 12, 'z') 

>>> 





RAIA Re, zipO 8g — SS EIERE, MRE 
18948 frfiëfF2serh, BEA listO Kg. Ia 








>>> zip(a, b) 

«zip object at 0x1007001b8> 
>>> list(zip(a, b)) 

LOL, 10), (2, 11), (3, 12] 
>>> 
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6.12 4.12 ^alf& & Ec zR EE 1X 
6.12.1 [jw 


TEENER, (DS Eder lge eer, URTSEBÍVROTEA 
AZ N MERSE S BR TRA, 


6.12.2 ROR 


itertools.chainO D'So, CHS PACMAN A 
iA, AbRIBI— 3A 18S, Ame A GEI. MISS, Z 
IS FIBD2 41: 








>>> from itertools import chain 
>> a = [1, 2, 3, 4] 
>>> b = ['x', 'y', 'z'] 
>>> for x in chain(a, b): 
. print(x) 





(@FA chainO BJ—^ 35 Ilan pd FEIS S PIU TCR R ERER 
DIS. EESD: 








# Various working sets of items 
active items - set() 
inactive items - set() 


# Iterate over all items 
for item in chain(active_items, inactive_items): 
# Process item 





JUR AE RTT REER FEAF ES SOOT SE AO HS, 








for item in active items: 
# Process item 


for item in inactive items: 
# Process item 
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6.12.3 iit 


poses chain) Streker A 24. fARSISE—^ 1I 
a, (ORERNIRESSDARCNRAN TA if isEAWIRASOIBa kim 
ams, gon 








# Inefficent 
for x in a + b: 


# Better 
for x in chain(a, b): 





SMARA, at b RFS —-TKEMH WARK a WI b AKE SN, 
chiana) Ep, rue A Pe PAESE ABE E AR SP. RBIÁBDAÍSÍU 
IS — FERJEN MS chainO Bref DARITRS T fE. 


6.13 4.13 8I Ee 2l AE TS ESE 


6.13.1 jo) 


TB PA šu TES p (XM Unix £8) HANARNA. LEES, MASCARA 
ENE, (Beha CI] EA rem, 


6.13.2 WAS 


ERRARE- SM BS wma. ASM, (Pee IB — SAR A DH 
ES x FE >: 








foo/ 
access-log-012007.gz 
access-log-022007.gz 
access-log-032007.gz 


access-log-012008 
bar/ 
access-log-092007.bz2 


access-log-022008 





[Bi &^ Exc Bik ZHE : 








124.115.6.12 - - [10/Ju1/2012:00:18:50 -0500] "GET /robots.txt ..." 200 71 
210.212.209.67 - - [10/Ju1/2012:00:18:51 -0500] "GET /ply/ ..." 200 11875 
210.212.209.67 - - [10/Ju1/2012:00:18:51 -0500] "GET /favicon.ico ..." 404 369 


61.135.216.105 - - [10/Ju1/2012:00:20:04 -0500] "GET /blog/atom.xml ..." 304 - 
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HTPR, (BTA — HZ SATIS EES RES B] S) S E pk See 


Sun DIS ER. PRINTF: 








import os 
import fnmatch 
import gzip 
import bz2 
import re 


def 


def 


def 


def 


gen find(filepat, top): 


III 


Find all filenames in a directory tree that match a shell wildcard pattern 
for path, dirlist, filelist in os.walk(top): 
for name in fnmatch.filter(filelist, filepat): 
yield os.path.join(path,name) 


gen_opener (filenames) : 
Open a sequence of filenames one at a time producing a file object. 
The file is closed immediately when proceeding to the next iteration. 
for filename in filenames: 
if filename.endswith('.gz'): 
f = gzip.open(filename, 'rt') 
elif filename.endswith('.bz2'): 


f = bz2.open(filename, 'rt') 
else: 

f = open(filename, 'rt') 
yield f 
f.close() 


gen concatenate(iterators): 
ttt 


Chain a sequence of iterators together into a single sequence. 
ttit 
for it in iterators: 

yield from it 


gen_grep(pattern, lines): 


Look for a regex pattern in a sequence of lines 
pat = re.compile (pattern) 
for line in lines: 
if pat.search(line): 
yield line 





x us 
ig python DOP SH, fe] 


Hte dp n] URS SD HE RIE ACK BS rte e, thw, 29 T Sik S š 
DL 


JURE : 
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lognames - gen find('access-log*', 'www') 
files - gen opener(lognames) 
lines - gen concatenate(files) 
pylines - gen grep('(?i)python', lines) 
for line in pylines: 

print(line) 





WSR SRA RAST RBIS, Dr ell Ne a PARR. EDD, F 
MIX hl TERR fS B9 D OE TE REEL EU, 








lognames - gen find('access-log*', 'www') 

files - gen opener(lognames) 

lines - gen concatenate(files) 

pylines - gen grep('(?i)python', lines) 

bytecolumn - (line.rsplit(None,1)[1] for line in pylines) 
bytes - (int(x) for x in bytecolumn if x !- '-') 
print('Total', sum(bytes)) 





6.13.3 iit 


U EGBIIIAEIBÉUISRIUARHIRREUARISBmSA, EI, ASN, AT 
AC i8 SS, 

armes, EREGEEHBBE yield GIE J BUS) AE pP TD for (BIB A 
TEJ SRE Bi SUE. HAEE aR BOER, SR yield 219 — T SRN AGI 
STEET LIRE Ep RHE EDI BxIERBDT, sunO GEN E Bz BJ? PF UNS) 
ZS, FANENE EHER T7 5. 


UR 7; 34 NSE E BS ase Ep E pk ES GEIER E eh SCD, GEI SR 
ADRS ENS. RAM te, MHRA RRB AAA RID CER (OZ ES 
IER. FARA EAH EERBAAR FRE, HRA DIE. 


ËCH Cette E 84574 EA EE TE — "EA RI yc FE =rRt5 
BELFAIR. BRL, ATA SARA, RATE BRSEGBIMBA 
KAT. 


ZC RP gen_concatenate() ARJIT xj 6] BES Ët AC HDD, IARA 
1538 A aime MRKA] itertools.chainO KAEA MADRE, 
ID CEET TC Si SIE A. ELMATMIFTH, RERA SIS 
IFANE] lines = itertools.chain(*files) , IB gen opener O ÆR RARER 
"BS, {BAF gen openerO EmkesSREk—-MIAWHNA, Salt 
FRAY SCARS, AE china O fEXEABEXUS EFI, Lënsen 
Jo 


gen concatenate() HA EIT yield from 86), El yield IRF REEE 
PS C2, 188) yield from it HARER it MERSE. TG 
WE 4.14 | S SEE HAR, 

RLA- MRR ANE, BBAAHREAREN. AHRNE A 
im. Am, BIISSEN, EAE as ie Un] AR 25 [a] gB SE 38 EE LE 
HANES 
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David Beazley ZE OR DÉI Generator Tricks for Systems Programmers 28 fg FRI x #h 
RRA BAER RAMH Ile rat HY SE Z B9 18 s. 


6.14 4.14 RARE 


6.14.1 [jw 


Dier ge Spe DUREE B — IR SU 


6.14.2 ERIR 


nJUAS — 8 & yield from AATF Massie E AIX Mole, EESD: 








from collections import Iterable 


def flatten(items, ignore types-(str, bytes)): 
for x in items: 
if isinstance(x, Iterable) and not isinstance(x, ignore types): 
yield from flatten(x) 
else: 
yield x 


items - [1, 2, [3, 4, [5, 6], 71, 8] 
# Produces 12 34 5678 
for x in flatten(items): 

print (x) 





ZC ESCH, isinstance(x, Iterable) Jg Srel DE, WR 
SD, yield from WÁZoRIBIPIS-T PER. RREA RME MAREA 
air, 

ESAS ignore types iMh] isinstance(x, ignore types) AR FIF 
FRAUSE-DHEERTERDA(ONERAN, PIL CNBRAME SOF. ISURER ETE S FR EL 
DS RES SE IOC TE BABA SS T. LES: 








>>> items = ['Dave', 'Paula', ['Thomas', 'Lewis']] 
>>> for x in flatten(items): 
print (x) 
Dave 
Paula 
Thomas 


Lewis 
>>> 
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6.14.3 iit 


WBA) yield from EMRE E pk SS Pid Fd FL ftt E p gee 79 FSA AY e aE# BB. 
WR MERCAE, MARAS for IAT. LED: 








def flatten(items, ignore_types=(str, bytes)): 
for x in items: 
if isinstance(x, Iterable) and not isinstance(x, ignore_types): 
for i in flatten(x): 





yield i 
else: 
yield x 
BS, (Be yield from lët, HAWES ERIS 


CH 
ZLBU BUT T EAS ERU DESEN gt er, M 
SICHT, (XSW ignore types BP], 


RomA- AZ, yield from ERI Z& TUM TUAE bb 23 8922 Ae PHS 
ARMEA., WSS 1212:/v 5288 35^t—4 lt, 





6.15 4.15 IFAC SH RHE IAT ER 


6.15.1 [jw 


MAAN RA, 483846 AGS) — SHAE AE LARA. 


6.15.2 ERIR 


heapq.merge() ARJ LARS MARAIS ANA., LESD: 








>>> import heapq 

>5> a= [1.4.- T; 10] 

>>> b = [2, 5, 6, 11] 

>>> for c in heapq.merge(a, b): 
print (c) 


kA kä = OO GM tie e 


= O 
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6.15.3 iit 


heapq.merge RDA(CBHERIKSEECETAASu Big BÉ RE, BARB f n] AE 
SkKnsalpmgbr, mt Dt. Ha. FIAE— 4) BRA St 
Py HER SCF: 








with open('sorted file 1', 'rt') as filet, \ 
open('sorted file 2', 'rt') as file2, ÑN 
open('merged file', 'wt') as outf: 


for line in heapq.merge(file1, file2): 
outf.write(line) 





£ — AZZGR IAA heapq.mergeO Ter 58 A FEED ie HE Fe, FAIA, 
FASES ss ed hse RHET, (Der ATSUETITBUHES T8 JU, 
XX Series WAHAB RAH RARIS, iZ iti EARSKAÉBSIBS 
$81 A Fr älrpp ER BEDS DD Zc. 


6.16 4.16 RRE while AIRI 


6.16.1 jo) 


(i E (RO FRE FH while (RIES RETE, [579 05 85 22 AAR CARRA 
AIA CRIA AMIDE, GEREEST ERE Six SENE ? 


6.16.2 RDR 


— “S583 DLA IO BRIEFS FF P| BEAR LEI: 








CHUNKSIZE = 8192 


def reader(s): 
while True: 
data = s.recv(CHUNKSIZE) 
if data == b'': 
break 
process_data(data) 





CHIC ASS PJ AER iter RRE, SU Ltr: 








def reader2(s): 
for chunk in iter(lambda: s.recv(CHUNKSIZE), b''): 
pass 
# process_data(data) 





SIR IR RE CB ER REDEE CIE, BTA F— 4 S 8901 Han: 
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>>> import sys 

>>> f = open('/etc/passwd') 

>>> for chunk in iter(lambda: f.read(10), ''): 
n = sys.stdout.write(chunk) 


nobody:*:-2:-2:Unprivileged User:/var/empty:/usr/bin/false 
root:*:0:0:System Administrator: /var/root:/bin/sh 

daemon:*:1:1:S8ystem Services:/var/root:/usr/bin/false 

.uucp:*:4:4:Unix to Unix Copy Protocol:/var/spool/uucp:/usr/sbin/uucico 


>>> 





6.16.3 Wie 


iter RM 8 AME CIHR PATI callable WARA— Manic (4 
FE) IëiIrHeA Së, SUMAN, CAUER, MAKES 
AGHA callable WR EIE [B MICAS 79 1E, 


HANA ANF-ERENSRES RI DI DEIER eau SS, ESTIS RB T/O 
WARNE. BIH, US Leer SX ERR DL äu ISap nd ISBN GE, X87 
TRGSEANWIES S DOIT readO EX recvO , 3fTEISIBIEIR — 1 CUZ ei RES 
BAIL, APRA AREATA itero WARTANA, HH 
lambda PEZ E73 T 8/28 —^ ^7: 8 callable WR, jË recv Sk read O. AAi 


ft T size BR 





6.16. 4.16 RERE while AIRIA 135 





CHAPTER 
SEVEN 


SAA: xft5 IO 


Pte eisai AM, XB SRSA RAM, BAS 
ICH, RMR ARAE. WBE RAR HS ISI, 


Contents: 


7.1 5.1 25 MABE 


7.1.1 [52i 


Km se k SH HIREM, LER ASCH, UTF-8 3% UTF-16 mi. 


7.1.2 RHR 


(SABA rt RIVA open) ARIZA vk. WWE Liz: 








# Read the entire file as a single string 
with open('somefile.txt', 'rt') as f: 
data - f.read() 


# Iterate ouer the Lines of the file 
with open('somefile.txt', 'rt') as f: 
for line in f: 
# process line 





RUA, Jf 5E A—TXAXÓE, AAA wt ID open) HM, AUS BI 
FABRGEM ARES. vU LP: 








# Write chunks of text data 

with open('somefile.txt', 'wt') as f: 
f.write(text1) 
f.write(text2) 


# Redirected print statement 
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with open('somefile.txt', 'wt') as f: 
print(linei, file=f) 
print(line2, file-f) 





AUS SSC SE Hr rD Salt es, ARTA at WY open() AR, 

XRS EVE RIE RAS, ole M EJE sys.getdefaultencodingO ZE 
18) tr Z š 3 Es Erie utf-8 4. 5E ESZERIDS (SERES HJ CAN SS Rb ASA 
7x, MATAI — AAA] encoding BAZ open() EKZ, A0 Liz: 








with open('somefile.txt', 'rt', encoding-'latin-1') as f: 





Python Szi$3E?8 SANSA SaaS, JL OLA A R3 ascii, latin-1, utf-8 Al utf-16, 
fE web MAR Pik eS UTF-8, ascii RH U--0000 2) U--007F WEA 
BJ 7 WF. latin-l E= 0-255 7) U--0000 Æ U+00FF GRO Unicode FAA 
FEAR, Din kA DEI ZB RI latin-1 AKETA EGBA, (FH 
latin-1 Z81812 BX — ^ ITF AY x tb GL S BE = E ee UC DU E RIS, (BE USE 
AFR EBSHAASE. SN, UWRIZARRESEA, BBAEY =E 
SRB. 


7.1.3 Wit 


iF5 MASALA SCR BA, (SHILA SE ep, BK, Zil 
FERAI with 188)28 18 fe FH BA] treie rr EPI, (B with alem, 
XÍFEBAXHL molt with BA, BERRAR P iof c Xx 
ftt: 








f = open('somefile.txt', 'rt') 
data - f.read() 
f.close 





3 — Baie AT ASINI ft Unix M Windows PER—FHN (231 
Æ n fl rn), SCENE, Python & AA — IX AETSHAR(TTE, nb. AIZEN 
AAA, Python BIER aa EDBHHARTT THER BRASS \n FH. RUA, 
EON 1518174 Vn $S J S E Al Eet et KE E NEE sha) IA BJ RE 27S 
z, PJA openO GÉIE A£ newline-'' , WAR RMAF: 








# Read with disabled newline translation 
with open('somefile.txt', 'rt', newline='') as f: 





AS WBHPSEZIBHJZSR, RMR Unix HLSS Lm ^ Windows ED 
FXF, BRNAR hello world! Wan : 








>>> # Newline translation enabled (the default) 
>>> f = open('hello.txt', 'rt') 

>>> f.read() 

‘hello world! \n' 
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>>> # Newline translation disabled 

>>> g = open('hello.txt', 'rt', newline='') 
>>> g.read() 

‘hello world!\r\n' 

>>> 





Be — ^ [e] UL Ae 2s MEET REM R. (AMES Ar KT 
FRY, (ole — SS AiR. Ceo: 








>>> f = open('sample.txt', 'rt', encoding='ascii') 
>>> f.read() 
Traceback (most recent call last): 
File "<stdin>", line i, in <module> 
File "/usr/local/lib/python3.3/encodings/ascii.py", line 26, in decode 
return codecs.ascii_decode(input, self.errors) [0] 
UnicodeDecodeError: 'ascii' codec can't decode byte Oxc3 in position 
12: ordinal not in range(128) 
>>> 





HUSS Të, WR RAMA SCAN FS XE DOS IER, Dirr ABI URL 
BHjFI A SCA aS ELE AY (EEA UTF-8 mA Latin-1 enk Hift), IE 
¿IB TaD SERIA, MEJA openO ARRENAR errors SKRAPA 
BS Laus Së: 








>>> # Replace bad chars with Unicode U+fffd replacement char 

>>> f = open('sample.txt', 'rt', encoding-'ascii', errors='replace') 
>>> f.read() 

'Spicy Jalape?o!' 

>>> # Ignore bad chars entirely 

>>> g = open('sample.txt', 'rt', encoding-'ascii', errors-'ignore') 
>>> g.read() 

'Spicy Jalapeo!' 

>>> 





TIPE (22 ID errors SE ALIAS $8 ix ,. RTBERLETIRRUAEESEISIRTÉEE, XJ 
FMAM ES 32 [E Un] E f D in SSRN SS CIS ARA, SRAM, PEA 
HARARE OBESSE UTF-8), 


7.2 5.2 FJ EN t ze wc Ern 


7.2.1 g 


ES 


(ABs print BEZRBUSO EEDE — 1 X ER S 


7.2.2 RDR 


TE print O AAHH E file RHFEM, RPMS: 
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with open('d:/work/test.txt', 'wt') as f: 
print('Hello World!', file-f) 





7.2.3 Wit 


XT d EE Ir PRE T, (De TE DOS T DAE USC 
RHF. MRCS RUSCH, FTE. 


7.3 5.3 f FHE f 23 BASES T ZS LEFT EN 
7.3.1 [a 


(TAA print O RBH, (ANSARI TI TET. 


7.3.2 RDR 


BJDAfBFBTE print O AA B FH sep fll ena KHFER, DAR 8 22 8375 x ái tH, 
SCH 








>>> print('ACME', 50, 91.5) 

ACME 50 91.5 

>>> print('ACME', 50, 91.5, sep=',') 

ACME ,50,91.5 

>>> print('ACME', 50, 91.5, sep=',', end='!!\n') 
ACME ,50,91.5!! 

>>> 





(EA ena 38 t eT UA GER RAS IESRCT, keh: 








>>> for i in range(5): 
print(i) 


Ë OQ N = OO: 


>>> for i in range(5): 
print(i, end=' ') 


01234 >>> 
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7.3.3 Wit 


= RAB AE eer ker ri BAA Re, 28 print O ARE E— A seq FR 
AE Bz S) SB BJ 38, ANRMSSS LER RAGA str. joinO RARES. 
tran: 








>>> print(','.join('ACME','50','91.5')) 
ACME,50,91.5 
>>> 





str.joinO Bist IX GS FIT ETEER. RARA 18 R SANTA — s 
$838 4 BElE'EIETS TF. Ha: 








>>> row = ('ACME', 50, 91.5) 
>>> print(','.join(row)) 
Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
TypeError: sequence item 1: expected str instance, int found 
>>> print(','.join(str(x) for x in row)) 
ACME,50,91.5 











>>> 
28248] SBBBZA Dain, CLER SS EC EMIS : 

>>> print(*row, sep-',') 

ACME,50,91.5 

>>> 





7.4.1 [|W 


DIE iss, (OWA, Pex ==, 


7.4.2 fR RA 


(ERAT rb EX wb BY open ABRIZMXKSA ZAA. cean: 








# Read the entire file as a single byte string 
with open('somefile.bin', 'rb') as f: 
data - f.read() 


# Write binary data to a file 
with open('somefile.bin', 'wb') as f: 
f.write(b'Hello World') 





TRR ERZE, m e AE A R AREE ES, mt 
Sue, KM, ESAR, DAZVRUES BLAS EUN PESE A 
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WR (uereg, SBY S S), 


7.4.3 Wit 


ZC tte, TUSTMSHOUDEXSHBRBLEÉRUESSS—ABH 
TARH HEISER, "Ell SEET RER, 
Ec: 








>>> # Text string 
>>> t = 'Hello World' 
>>> t[0] 


>>> for c in t: 
print(c) 


>>> # Byte string 
>>> b = b'Hello World' 
>>> b[0] 


>>> for c in b: 
print(c) 





WER ARM — ERR CB Sc A PRES AMAR, GHEET BEA FO 
SIE, Hat: 








with open('somefile.bin', 'rb') as f: 
data - f.read(16) 
text - data.decode('utf-8') 


with open('somefile.bin', 'wb') as f: 
text - 'Hello World' 
f .write(text.encode('utf-8')) 





—BÀXtB) 1/0 BA—-MEA AMM FER EAA C AMMAABRERERSA, Im 
NSE PeleRABCWER. Hat: 





7.4. 54 i257 DRE 141 








(Python Cookbook) #=hk, Release 1.0.0 











import array 

nums - array.array('i', [1, 2, 3, 4]) 

with open('data.bin','wb') as f: 
f.write(nums) 





ju Xs FR SCH RMA” BHO” DIS, IURE S B jz ss HUE 
HAFEN CAIRE, — Sim AS AG XS EREZ—. 

EZ XE XR fO TI DI EENS E readintoO 757A ELE EB IER SU Ft E 
BWAR PA., tea: 








>>> import array 

>>> a = array.array('i', [0, 0, 0, 0, O, O, O, 0]) 

>>> with open('data.bin', 'rb') as f: 
f.readinto(a) 

16 

>>> a 

array('i', [1, 2, 3, 4, 0, 0, D, 0]) 

>>> 





(Bie fib FHiSUERGCRBUE SS Seu, BC Reihen, FETS 
TRE ERU SE DI (miu Sib Se, TASS 5.9 PRAI — BU E 
DUEPEESIEIE PTS ET PK AGF. 


7.5 5.5 X (FA T£TEA RES A 


7.5.1 [5)Zji 


(48 — C Fr A SIE, (Bie BUTS A NIE IX EE Ir SE LA trí, (st 
ZEA Vries +J Fg, 


7.5.2 ERIR 


DTD open O AREA x RIVE w ROMA ERB STEIER, EDAD: 








>>> with open('somefile', 'wt') as f: 
f .write('Hello\n') 


>>> with open('somefile', 'xt') as f: 
f .write('Hello\n') 


Traceback (most recent call last): 

File "<stdin>", line 1, in <module> 
FileExistsError: [Errno 17] File exists: 'somefile' 
>>> 





MNFRS Pe ie BAY, SP xb RRE xt 
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7.5.3 Wit 


ik— JS TES RAM SSAA — 7 [5] RB SE SE REA 75 E 
AE Xk), -TARARE URSI, FDI: 








>>> import os 
>>> if not os.path.exists('somefile'): 
with open('somefile', 'wt') as f: 
f.write('HelloWMn') 
. else: 
print('File already exists!') 


File already exists! 
>>> 





Rm, HA x van, Sen, Sir Python3 XJ 
open () EEEXEPE8gS E. Œ Python IARA SE Se Python SCH DEE C ARER 
BER AIX MRA. 


7.6 5.6 FRAI 1/O HF 
7.6.1 (a) 
(38 ASE AER ESE SZ ETS RATES RIB ESL HEGER 


7.6.2 f RA 


{FA io.StringIOO FI io.BytesIOO0 BRABZANAWRRES HBA. H 
an: 








>>> s = io.StringI0() 

>>> s.write('Hello World\n') 

12 

>>> print('This is a test', file=s) 

15 

>>> # Get all of the data written so far 
>>> s.getvalue() 

'Hello World\nThis is a test\n' 

>>> 


>>> # Wrap a file interface around an existing string 
>>> s = io.StringI0('Hello\nWorld\n') 

>>> s.read(4) 

'Hell' 

>>> s.read() 

'o\nWorld\n' 

>>> 
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io.StringIO HSEPRT X, WRB HAZOR, BEA io.BytesIO RK 
KS. Ta: 








>>> s = io.BytesID() 

>>> s.write(b'binary data') 
>>> s.getvalue() 

b'binary data' 

>>> 





7.6.3 Wie 


24 UR ABA — SES BAT SC UEBER StringIO #l BytesIO RERAAMN. Ha, TE 
Spill rn, Gesten StringIO ZEISS: EE SIS, NTR 
EE EK AMT RNA, 

AR AIJE, StringIO Wl BytesIO RHA A EERE. 
Et, CITEER LESE EEG SSC DS DR Fil tr, SEANA EE t F iNET 
He AA. 


7.7 5.7 i£ 53 [A8 X 
7.7.1 joshi 
(AZS—* gzip Ek bz2 RIJEN. 


7.7.2 ERAR 


gzip ^l bz2 FRAT ARE DAB, TS DER openO MME T 
Fa TASMAN ela, Ha, 79 TALERE, ole: 








# gzip compression 

import gzip 

with gzip.open('somefile.gz', 'rt') as f: 
text = f.read() 


# bz2 compression 

import bz2 

with bz2.open('somefile.bz2', 'rt') as f: 
text - f.read() 





XWA, 79 T S AF482918, ole: 








# gzip compression 

import gzip 

with gzip.open('somefile.gz', 'wt') as f: 
f.write(text) 
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# bz2 compression 

import bz2 

with bz2.open('somefile.bz2', 'wt') as f: 
f .write (text) 





SOE, PUER I/O STEVE Unicode DIR (BEA, ZAAI, 3B 
Sms Gage, EP rb NB wb MAPAMRIVENAT, 


7.7.3 Wie 


ABA PFS RASHES RSH, PSS TSN SitH—SEMN SAR 
REFERERA. WRK, PARAM Meg, WRN RES 
ASR DIS Ku, MARAE., gzip.openO Al bz2.open() Fz%Z BR PS Pa BJ 
open () KAHNE, Fu encoding, errors, newline 2626 


4S Aaen, BLAME compresslevel iX REB AXE SE SKS E T 
Aaa, LEAD: 








with gzip.open('somefile.gz', 'wt', compresslevel-5) as f: 
f.write(text) 





PUBS he 9, Heme RASA, SRM REA, (Bie Ee 
HUE 

Bz] FA, gzip.openO #l bz2.open() WA—MRY RAB, CAT Ute 
Born HERRA AAE. Hatt, FARBE ITH: 








import gzip 

f = open('somefile.gz', 'rb') 

with gzip.open(f, 'rt') as g: 
text = g.read() 





XIM IIF gzip Wl bz2 PRATT HEVSRMAMRI, (MERS, Bier 
AFPS. 


7.8 5.8 [EE A] ORE XC IX 


7.8.1 |5)Zji 


(ind fk — ELE HK IE iO ere Ehnen, nA zEE— XR — 111—131 
ITNA, 


7.8.2 RDR 


ST RIBDXTIMEXISfSR iter fH functools.partialO PAR: 
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from functools import partial 
RECORD_SIZE = 32 
with open('somefile.data', 'rb') as f: 


records = iter(partial(f.read, RECORD_SIZE), b'') 
for r in records: 





ju B| f AB records WRE-TDACHR, ESTE; EREA NE 
iR, SälvmkbR BEBNSMRSICRANFERANHBRMN, SET 


TEE 3A EEHBEB BP, 
7.8.3 Wt 
iterO DES — 83 A ADS HER EE, IEE (RES EE (6536 — - STA FESTE SCRI 4 


mice, e eg ^AI ER. 481188 2 — ELUS FH f& AB nT iB FEE SR B l| =E [n] 
FOI, ATRIA (NAR IE, 


EHP, functools.partial ARI E— ^ f JA 18 US] FH SE JA, Sc ^F FR S BY d E 2X 
EZTAIAK. Midis b'' Me aha x EN eA, 


Ra- sa, LAPF PRN AO ARAA. AUS SIP 
Mick, GB SES Spe ÜHXPTXAx4, rr DN (SA AB981547 
A) SSR. 


7.9 5.9 HY iF m ZA ds el n] SZ jr [X FH 
7.9.1 [5]EUi 


TB Ex RE TRE E hl GS — ^ n] SK, AN SEE AY His) & fI ER TE, 
eye UB E EE EE EE — x EF, 


7.9.2 ERAR 


ANS ZALES A, FAXNR readintoO Ake Hat: 








import os.path 


def read_into_buffer (filename): 
buf = bytearray(os.path. getsize(filename) ) 
with open(filename, 'rb') as f: 
f.readinto(buf) 
return buf 





ize — BR TARE FH 737 800. : 
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>>> # Write a sample file 
>>> with open('sample.bin', 'wb') as f: 
f.write(b'Hello World') 


>>> buf = read into buffer('sample.bin') 

>>> buf 

bytearray(b'Hello World') 

>>> buf[0:5] = b'Hallo' 

>>> buf 

bytearray(b'Hallo World') 

>>> with open('newsample.bin', 'wb') as f: 
f.write(buf) 

11 

>>> 





7.9.3 Wit 


SCENT RAY readintoO 73;ABETRHHSK723TR2c 23 ANE RABE, Ee 
FA array SEW numpy Æ DIRIJE., #H26)8 read() MANSA, readintoO 18 
7E DSDS h< ITJ ASE JJ DAT SR ERA BOPEBEERIE] Alt, fg mr CABFBESK 
WMRABNANRRACHRE. Ha, WIESMANN ics zBpk B — ter 
PED. (RIDE tes: 








record size = 32 # Size of each record (adjust value) 


buf - bytearray(record size) 
with open('somefile', 'rb') as f: 
while True: 
n = f.readinto(buf) 
if n < record size: 
break 
# Use the contents of buf 





AAS SES IERE memoryview , EP URI RE 175 Wd CETERI ZR 
PPT) ERE, EESIBEEDUCRUPSER. Hat: 








>>> buf 
bytearray(b'Hello World') 
>>> mi = memoryview(buf) 
>>> m2 = mi[-5:] 

>>> m2 

«memory at 0x100681390» 
>>> m2[:] = b'WORLD' 

>>> buf 
bytearray(b'Hello WORLD ') 
>>> 





(H f.readintoO IRR TS DIS, (up 16 Bg E [Bl (ak SSC bie END 





7.9. 5.9 i#HV iF IAS n] SAKA 147 











(Python Cookbook) #=hk, Release 1.0.0 





SIRE p S JN AKA, RAAT e Direkt Y (CCM RB ERE ARR 
TRAE 2 SST). 

Rin, BOMBA HRMS MRR into ARAA (CCM recv intoO , 
pack intoO $$), Python MiRS Ef 8823 22 REE 1/O sx oS ETE, iX 
EGRE n] 48 FARIA 76 SI DER ZR REX PT 


KF WE ABARA memoryviews fBFH737ARJS SIRE, BSS 6.12 Au, 


7.10 5.10 AFRITA ERN 


7.10.1 jo) 


TEATRI — “Sie mI TOSS RA, BAe 2 f B6BHLUS la] E 
BJP SX E E EE E DAC 


7.10.2 FRA 


EH mmap TRIAGKIAEBABIX UE. RHE 4 LReE822, BRR SMTA 
SCPE FLA — AER EEN EE TIX PSF. 








import os 
import mmap 


def memory_map(filename, access=mmap.ACCESS_WRITE) : 
size = os.path. getsize(filename) 
fd = os.open(filename, os.0, RDWR) 
return mmap.mmap(fd, size, access-access) 





79 f ERM ERN, (SES -PMBHEANBRTASHMA FRET 
+f, HUUERESIISSIES— T XUETERER PII ze ale EAN: 








>>> size = 1000000 

>>> with open('data', 'wb') as f: 
f.seek(size-1) 
f.write(b'Nx00') 


>>> 





FAEM memory map O EA 928934 CUPS ERIT : 








>>> m = memory_map('data') 

>>> len(m) 

1000000 

>>> m[0:10] 
b'\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00' 
>>> m[0] 
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>>> # Reassign a slice 
>>> m[0:11] = b'Hello World' 
>>> m.close() 


>>> # Verify that changes were made 
>>> with open('data', 'rb') as f: 
. print(f.read(11)) 


b'Hello World' 
>>> 





mmap() 3&[BlB] mmap WRAL ASL RSC BIBS RIE, AY RI BY 
XÉFAAEENFAR) bey: 








>>> with memory_map('data') as m: 
print (len(m) ) 
print (m[0:10]) 

1000000 

b'Hello World' 

>>> m.closed 


True 
>>> 





HAUIA F, memeorymapO AIBFTA MAAN LE SIE, EAE 
PERRA ESRB EH, MRR RRNA, s 1262528 access MEN 
mmap. ACCESS- READ, LE: 








m = memory map(filename, mmap.ACCESS, READ) 





VOR (in RB fe ZR Hh Z DR GR, BELTE AS [el 80 [e $8 Sc fr FR, RT UA SE FH 
mmap.ACCESS COPY : 








m - memory map(filename, mmap.ACCESS COPY) 





7.10.3 iit 


23 f BBSLU IE] SCÉEBU IS, ER map SCARING FR ze — I res AUR UE 8) 75 
jk. USD, neit rtl seek), readO , write) JAA, R 
SE 2 (8 E BJBRB:J vc CET RS FRU PF RE ol AHR BU RT. 


ARR, mmapO M@RBMAFELAM Shr AR, (BE, met 
TRI — V ELEDERENTE PAA. Han: 








>>> m = memory map('data') 

>>> # Memoryview of unsigned integers 
>>> v = memoryview(m).cast('I') 

>>> v[0] = 7 

»»» m[0:4] 
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b! \x07\x00\x00\x00' 

>>> m[0:4] = b'\x07\x01\x00\x00' 
>>> v[0] 

263 

>>> 





SR SS, PJCEBARÉ]—^ XXE SS SET XURBIBHUNPTEUM. t5 
ein, MAFFRARSAANGAS RR, AR, RFRAMMAREFAANBRAB 
SERRATE, ARSC A KAY, REE KIM AN E Ens AIS EN 2 
PRAT Siren. MAREN RAAB EAEE PAM wee 
BAR, ZC Ss) 

MRS Python BER SS ATRN — I Sc CF, BY mmap RAED ARE AE 
Fes B Jese Heit, PEAR aai, FARR 
PAPERS ADSM CC RIDER SCH. (RAR, RPSSSRAT Hom, (DS 
MA 7A fS NH RT DA FHSK TE iB SE Tre [8] f A AXIS. 

jx — | FREE ZALES Sg ES Sie, [e] Unix M Windows FS. 28A 
SIDD mmap() PEZXBNATEKIES-—EÉEEA&BZRE, A, AHA D RISKS 
ERE SABBATO, WRITS, WITT ANISET Python XIP x 
JAAR. 


7.11 5.11 XF RBA 


7.11.1 jo) 


7.11.2 RAR 


H os.path TSIATRBJEEZICKERTEIRÍSTA. FAE- 32 E rN f RRR ER 
TER RH: 








>>> import os 
»»» path - '/Users/beazley/Data/data.csv' 


>>> # Get the last component of the path 
>>> os.path.basename (path) 
'data.csv' 


>>> # Get the directory name 
>>> os.path. dirname (path) 
'/Users/beazley/Data' 


>>> # Join path components together 
>>> os.path.join('tmp', 'data', os.path.basename (path) ) 
'tmp/data/data.csv' 
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>>> # Expand the user's home directory 
>>> path = '~/Data/data.csv' 

>>> os.path.expanduser (path) 
'/Users/beazley/Data/data.csv' 


>>> # Split the file extension 
>>> os.path.splitext (path) 
('~/Data/data', '.csv') 

>>> 





7.11.3 Wt 

WEAR, (RAIA os.path RR, m^ EE FEE EE F ER 
BPRÜEXKTAAS El OCHS. Jan f RITE TR PERS RYN EVOL, AA os.path Ë 
IRAIDB Unix #0 Windows Zë iglBg255r3t H SESS n] Seth AL SEET Data/data.csv Fl 
Data\data.csv MMM. BR, üREBJABNUGRGZEBIBZSEEIESCT. gm 
WEBER AMERI BJ BE, 


BPS os.path F£ SE Z BJIJ8E FX EE JE S PIA De VASHEANRE 
RAMESSSMAMID, EE AN RAL, 


7.12 5.12 Jlll ix Sc PF ETE 


7.12.1 |B]EW 


TEAMA- 1 Sc ES EU GE PE, 


7.12.2 RDR 


(A os.path DIE — SLAE re, Han: 








>>> import os 

>>> os.path.exists('/etc/passwd') 
True 

>>> os.path.exists('/tmp/spam') 
False 

>>> 





(37: SEXE — 27 A ix ITAA, HER REMIT, MRM DOE, 
ENR, AREARE False: 








>>> # Is a regular file 
>>> os.path.isfile('/etc/passwd') 
True 
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>>> # Is a directory 
>>> os.path.isdir('/etc/passwd') 
False 


>>> # Is a symbolic link 
>>> os.path.islink('/usr/local/bin/python3') 
True 


>>> # Get the file linked to 

>>> os.path.realpath('/usr/local/bin/python3') 
'/usr/local/bin/python3. 3' 

>>> 





AT SR 83x BN TTR (COMMA A Se OH AHA), eA os.path É 
ERR ABR : 








>>> os.path.getsize('/etc/passwd') 

3669 

>>> os.path.getmtime('/etc/passwd') 
1272478234 .0 

>>> import time 

>>> time.ctime(os.path.getmtime('/etc/passwd')) 
'Wed Apr 28 13:10:34 2010' 

>>> 





7.12.3 iit 


IER os.path FT SCHEMA E R ED, ESRAS, REBELS 
ADR ee Se SE CDN DR DG, FASTER EOD: 








>>> os.path.getsize('/Users/guido/Desktop/foo.txt') 
Traceback (most recent call last): 
File "<stdin>", line i, in <module> 
File "/usr/local/lib/python3.3/genericpath.py", line 49, in getsize 
return os.stat(filename) at size 
PermissionError: [Errno 13] Permission denied: '/Users/guido/Desktop/foo.txt' 
>>> 





7.13 5.13 3& BC PE JE PASC FE 


7.13.1 jo) 


EE EE E aw BR BAIA ASAI S, 
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7.13.2 ERAR 
(ED os.listdir() GEES EI RBS rRBJJ3z#F2lJ3S : 








import os 
names = os.listdir('somedir') 





¿EE [E| B RHRBPBS VEAU, BEREX, fE, HERSE, MISS 
SEET Sp Ti aN ja, WAS BES os.path Enn EEGEN KERRIES. 
Hai: 








import os.path 


# Get all regular files 
names = [name for name in os.listdir('somedir') 
if os.path.isfile(os.path.join('somedir', name))] 


# Get all dirs 
dirnames = [name for name in os.listdir('somedir') 
if os.path.isdir(os.path.join('somedir', name))] 





SF BA startswithO Al endswith() 73; AM ilis — ^ BREMEN U IBS Fi 
B. EE*D: 








pyfiles = [name for name in os.listdir('somedir') 
if name.endswith('.py')] 





WFMABNLA, MARES SER glob ay fnmatch RER kkal: 








import glob 
pyfiles = glob.glob('somedir/*.py') 


from fnmatch import fnmatch 
pyfiles = [name for name in os.listdir('somedir') 
if fnmatch(name, '*.py')] 





7.13.3 iit 


ZE DN E HRBIAUIEÍREEEBR, PSR ROARREARASABWAMC. Wn 
RIMMER RMA MATa, ELAND, BOIS, E Rs 
os.path RRRA RRRA os.statO KRU. LESD: 








# Example of getting a directory listing 
import os 

import os.path 

import glob 


pyfiles = glob.glob('*.py') 


# Get file sizes and modification dates 
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name sz date = [(name, os.path.getsize(name), os.path.getmtime (name)) 
for name in pyfiles] 
for name, size, mtime in name sz date: 
print(name, size, mtime) 


# Alternative: Get file metadata 
file metadata - [(name, os.stat(name)) for name in pyfiles] 
for name, meta in file metadata: 

print(name, meta.st size, meta.st mtime) 





ERWB8-—BBmIiBE, Spam Y (C ER SARI ERISEZ HII E [aj 
EH. ARKH, AM os.listdir O 3ERIBIBSJ SI SU A EJE Z ERA Dit ASA SE 
A. (BEAN RS hits RGR RENNER. KEXARI N, TE 
5.14 #0 5.15 /]| VB S SE TEZRIBIUE RR, 


7.14 5.14 ZR S/E RIS 


7.14.1 [ole 


(t8 fe FH IR SS SCE AAT SCF 1/0 RE, HHUA HSA RTR RERA 
Set ZS SL 


7.14.2 RDR 


EAR E, PAI EE sys getfilesystemencoding() RENKA 
ARAR, EEA: 








>>> sys.getfilesystemencoding() 
'utf-8' 
>>> 





HUSS ER ESL AS x enen, BY MEE RH — IG AS BR GE — TX 
ABIE. Han: 








>>> # rte a file using a unicode filename 
>>> with open('jalape\xflo.txt', 'w') as f: 
f.write('Spicy!') 


6 

>>> # Directory listing (decoded) 
>>> import os 

>>> os.listdir('.') 
['jalapefio.txt'] 


>>> # Directory listing (raw) 
>>> os.listdir(b'.') # Note: byte string 
[b' jalapen\xcc\x830.txt'] 
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>>> # Open file with raw filename 

>>> with open(b' jalapen\xcc\x830.txt') as f: 
print(f.read()) 

Spicy! 

>>> 





EAMAN, TERRE, SZ EEN A open O ll os.1istdirO 
E EE CT eg 8J2EEE J GK 


7.14.3 iit 


PR, (RA CN EBENE, MB) UEEPREN BS B] zl 
Y. (2, GÉIFT ek SNS GE 3A TE AE AR TA HEELS] 
XM, HEM APB] BESS A Ir EN BBEESS SE ALT ER SCF Python fT, 


EE ET E 
EH 


KF JENDEARI INE, wes 5.15 7, 


7.15 5.15 HEIRE ENHE 


7.15.1 jo) 


AIFF RRT — T Bx Bux fF P, (BE 3 ik S ITE UE DOEN ETE 


RAB ia, HEEL UnicodeEncodeError PS — 5 BEBJ;BE-— surrogates not 
allowed, 


7.15.2 ERIR 


-j$TEDZKADBUSCHETAR, EA BBY FB] UE IA FA TERR : 








def bad filename(filename): 
return repr(filename)[1:-1] 


try: 
print (filename) 

except UnicodeEncodeError: 
print(bad filename(filename)) 
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7.15.3 iit 


3x — Jr EIE) Ae TEE Za PAGI RETSE NC F£ HAY FE eS I SIC Du IB XC RE BY] 
En. SAVA IB E, Python (EMBRAER IR sys.getfilesystemencodingO 
eset y. BE, BA-ERAFARAFA RA RIE Rx, Ei a rel 
AERX MAAR, BES br SIE SCR IG 
ZR ( RIBERETE— NARRAR open O RRB T — T-T 6 UG 
FE) 


SHTAMW os.listdir O iX HÉRJEEZAÁBN, GIE ten St Python 
KAAR —7518, €^ BE X US FIX A G4188J F, m5-—731, CRAB 
Tx ue v EE He TEAR ASR, Python Wx 4 [8] 889887 75 Se SS LL Ez rn 
ZEN ERD D (REESE Nxhn. ZETPEBRE B, Unicode FIF \udchh n HABITS B" fX 
TER". "BIB —^ PU ERT ATE RIRA LAANE bšd.txt(f# 
FA Latin-1 MA UTF-8 Rn WAT: 








>>> import os 

>>> files = os.listdir('.') 

>>> files 

['spam.py', 'b\udce4d.txt', 'foo.txt'] 
>>> 





MOSS RB UES BRE FAAS AB eS openO XPM, —TJJëB 86 
FRI, Hemmer vprepd ZEE (EEA ENA dsl BER SX E 7s 
FS). 152189, SHE CAAA WA, MATE AKA R : 








>>> for name in files: 
print (name) 
spam. py 
Traceback (most recent call last): 
File "<stdin>", line 2, in <module> 
UnicodeEncodeError: 'utf-8' codec can't encode character '\udce4' in 


position 1: surrogates not allowed 
>>> 





Te FP BB ya BJ IR le SC \udce4 SAEZ Unicode FFF, CARLEM 
MOSICGISTERESEBUXXERHBSEBIBTB. ATi "ehn, Ei E 4 EAR) 
Unicode, BEA, ME— BEBKIJS8 CH B7 kunka 352 86532 ABA HUN th ES 
hs, keane AS EXNICRIMEDRGIT TF : 








>>> for name in files: 
e, try: 
print (name) 
. except UnicodeEncodeError: 
print(bad filename (name) ) 
spam. py 
b\udce4d.txt 


foo.txt 
>>> 
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ft bad filename() GÉIE ep ATC, Sr et REESE Sa 
ZS ze, NDA: 








def bad_filename(filename): 
temp = filename.encode(sys.getfilesystemencoding(), errors='surrogateescape 
return temp.decode('latin-1') 








BE: 








surrogateescape: 

ix Python ZB) OS AY API DPI POSS ABS , 
EBELA — FRULTER 75 zV SER TRE 78 A he CE] TRES BA 4 2 a] el, 

TERRES Die HERE ike — 1I LP REB FISUR Unicode eu, 
T A BS AS AB EE aii 1 SCR [en [a [en 2c RERO A ze e a, 

ENIF OS API FAAA, CEREZA fS UU Lieu, 








f Rio hi AS = EBS FE : 








>>> for name in files: 
try: 
print (name) 
except UnicodeEncodeError: 
print(bad filename(name)) 
spam. py 
bad.txt 


foo.txt 
>>> 








X—/\ PEM T SE BC BALE Bag, (AS MRM SR ES RAS FAA 
ALIA SET ep, MOMS RET, BUMIRSERTARRM ADS 
ziii — E A RAR sË Ve, 


7.16 5.16 ŠIRA SS OHTA SAA 


7.16.1 jo) 


(MEERA SOFAS Bde Lë US ON EC D Unicode 45. 


7.16.2 RDR 


JI ER (4828 — SLA drei TD CR Se Unicode iat /81875 zü, PEA 
io.TextIOWrapperO WREARE. Ha: 








import urllib.request 
import io 


u = urllib.request.urlopen('http://www.python.org') 
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f = io.TextIOWrapper(u, encoding-'utf-8') 
text - f.read() 





WER RAB E D — 7 E283T7E RI SCASTR EB SC HERZ 1375 zv, ol LASER detachO 
FABRE C fz tz BJ MAREE, jf ë FJ MHRA. LST 
sys.stdout Liege DD: 








>>> import sys 

>>> sys.stdout.encoding 

“UTF=8" 

>>> sys.stdout = io.TextlIOWrapper(sys.stdout.detach(), encoding='latin-1') 
>>> sys.stdout.encoding 

'latin-1' 

>>> 





AEA RES PARA, x E Iy XE J f EARME. 


7.16.3 iit 


I/O AeA um SIS, f np BUE RIX MRE T A CHER 
HIF S Six ha 








>>> f = open('sample.txt','w') 

>>> f 

« io.TextlOWrapper name='sample.txt' mode-'w' encoding='UTF-8'> 
>>> f.buffer 

« io.BufferedWriter name='sample.txt'> 

>>> f.buffer.raw 

<_io.FileIO name-'sample.txt' mode-'wb'» 

>>> 





#f#jX4 Ü| HR, io.TextIOWrapper E — RRB I AEA Unicode WMARHE, 
io.BufferedWriter EAE a SHED H E rh I/O El, io.FileI0 #- CR 
MIRER REG SCF HI FR STF HED SS CZ ig BS b e Y pllskrk SS Bz E 
HAJ io.TextIOWrapper =. 


HOR, f Emi DI Pio HW WISH RE FERME IN FR ER SR re D. D 
QO, AUS ize AB FHA EA AS A TTA: 








>>> f 

« io.TextlOWrapper name-'sample.txt' mode-'w' encoding='UTF-8'> 
>>> f = io.TextlIOWrapper(f.buffer, encoding='latin-1') 

>>> f 


« io.TextlOWrapper name-'sample.txt' encoding='latin-1'> 
>>> f.write('Hello') 
Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
ValueError: I/O operation on closed file. 
>>> 





Rita T, AA f RECA RR TAK T ISIN, 
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detachO J; &Wr7T X EIE IO It ROSE, ZUBmRIERSGSITARI. o 
al: 








>>> f = open('sample.txt', 'w') 
>>> f 
« io.TextlOWrapper name-'sample.txt' mode-'w' encoding='UTF-8'> 
>>> b = £.detach() 
>>> b 
« io.BufferedWriter name='sample.txt'> 
>>> f.write('hello') 
Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
ValueError: underlying buffer has been detached 
>>> 





BARI, (make Ra RAD See. CoM: 








>>> f = io.Textl0Wrapper(b, encoding='latin-1') 

>>> f 

« io.TextlOWrapper name-'sample.txt' encoding='latin-1'> 
>>> 





ERES 12% [EJ fim x f EN S2 4883873; , (Exe n] AF RISCISCNIKERS? XC UECT RE 
EB, RIAA RFR (75m. DIA: 








>>> sys.stdout = io.TextlIOWrapper(sys.stdout.detach(), encoding-'ascii', 
dts errors-'xmlcharrefreplace') 

>>> print('JalapeWV100f10') 
Jalapek#241 ;0 

>>> 





HE K Bz E HAVSE ASCII SERI ñ BU #241; HEB, 


7.17 5.17 8=p5E A vk 


7.17.1 jo) 


TRESENA KA EE EE 


7.17.2 RHR 
BF 5 38 B= AMMA KES, USD: 








>>> import sys 
>>> sys.stdout.write(b'HelloMn') 
Traceback (most recent call last): 

File "<stdin>", line 1, in «module» 
TypeError: must be str, not bytes 
>>> sys.stdout.buffer.write(b'HelloMn') 
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Hello 
5 
>>> 





MAI, BEST URBC XAR buffer ESTESKISEN HSE, 


7.17.3 iit 


1/0 FRU BRAM HRAME MA MANET MAB AN eI 
AXEI —A Unicode ARA (BEA ERA. buffer E tE N AARE, 
T] Eg (n B Fa Ula] DU ph S BERE CAS ZR / ER s 

# | BI RARE sys.stdout BJBEBIECOK B RA, BALE, sys.stdout & 
SUNARNITAN. (BEI Its — EIE AA GI GS SU E tH BA] AY 
i&, fije] DASS FH EB RRA NA a FB. 


7.18 5.18 1$ 2 fF HIATT BSC RR 


7.18.1 jo) 


fU — 4E ISCTRTEIR ELE — EIB) 1/0 KE (ux, Bie, BR 
ARIAT, ASC BI PI TS SAY Python XFN R. 


A 
4 


7.18.2 RDR 


ARR MT APBD SiS EN EB, SPRATT X E 7 T RE 
A CDEN, Paien SS L/O 3858, WRIT $313 Z — SICA , 
{RE LAT EAA open O RB RGRBRA—T Python RJSCÉEXEER, (II R SS efie 
Fic E RUBR RRR FASTER FEST, AAN: 








# Open a low-level file descriptor 
import os 
fd = os.open('somefile.txt', os.0 WRONLY | os.0, CREAT) 


# Turn into a proper file 
f = open(fd, 'wt') 
f.write('hello world\n') 
f.close 





Een UNS SS  Olek SEA DOEN, RBM C II S B), WRX 
SFR MBEWAR, MEUA open) GÉIE tr BIA colsefd=False , LE 
t]: 








# Create a file object, but don't close underlying fd when done 
f = open(fd, 'wt', closefd=False) 
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7.18.3 iit 


ft Unix RAR, APP ELAR FRIAS E CR n] LR 75 BATS — TS HEREDI TE FH 
F—TUAEAITAB 1/0 HEL, WES. Ss ml, LISS 
fEg;BRDIT : 











from socket import socket, AF INET, SOCK STREAM 


def echo client(client sock, addr): 
print('Got connection from', addr) 


# Make text-mode file wrappers for socket reading/writing 
client_in = open(client_sock.fileno(), 'rt', encoding='latin-1', 
closefd=False) 


client out = open(client_sock.fileno(), 'wt', encoding-'latin-1', 
closefd-False) 


# Echo lines back to the client using file I/O 
for line in client in: 

client out.write(line) 

client out.flush() 


client sock.close() 


def echo server(address): 
Sock - socket(AF INET, SOCK STREAM) 
Sock.bind(address) 
Sock.listen(1) 
while True: 
client, addr = sock.accept() 
echo client(client, addr) 








BRERA- SS, CAPT DUX Z5 79 "SEH BJ open O. EKZ] — 15$ 
E, DI LIT AT Unix MAR, MUSSET SUE — 1 E RE 
FA SRST ES, DEI ES SS DÉI makefile() 757A. BEWRTEE 
ÉES, BEARRA RALEA makefileO IEA/MESEIf — S, 

fitt n] AERAR RAEE, JOVEN ISI IC 5 S8 RH 
E. DI, RMR BZ-MAMR, Ceithaml Ae SUE tE (3B 
# LASCA RIVET FY) : 





import sys 

# Create a binary-mode file for stdout 

bstdout = open(sys.stdout.fileno(), 'wb', closefd=False) 
bstdout .write(b'Hello World\n') 

bstdout .flush() 








REWIAS-TOFEN MHI BR ERD SS, HERES 
FAP BAN ARASH, FERRARA S ASIF (Fale 
RSI, MBER SSHN I). EAER FRR IU (179 tig — 
RE, Sain, CERP SEA SECESE Unix AMLIB. ZEN "SE, Sai 
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Je MITA CHU, WRC GEIB SS T TF, 


7.19 5.19 BRAY SCAU 


7.19.1 jo) 


(RS ESATA E- NGA SR, FABER Ze eT UA DH SR 
fs. 


7.19.2 RAR 


tempfile RPA RZ AAR URRE., ASTBUB-TEAHIBASE, 
B]LMEAA tempfile.TemporaryFile : 








from tempfile import TemporaryFile 


with TemporaryFile('w+t') as f: 
# Read/write to the file 
f.write('Hello World\n') 

f .write('Testing\n') 


# Seek back to beginning and read the data 
f.seek(0) 
data - f.read() 


# Temporary file is destroyed 





NA, WREEK, MEE A Rix FRI pd SC: 








f = TemporaryFile('w-*t') 
# Use the temporary file 
f.close() 

# File is destroyed 





ee 8328 — SS MART, SEI SLP wet , — ERI 
NIEA web, AANRADAR IRF, (Fix EER 18), AASMA 
Ee MARMLEBARGET. TemporaryFile() AMERIKA 
HAY open() RR — $0892 33, Cea: 








with TemporaryFile('wtt', encoding='utf-8', errors='ignore') as f: 





FASB Unix RAE, 3834 TemporaryFileO SISnIu të Sp, BSA 
RAZA. WR MBIT AIX MRE, PAEA NamedTemporaryFile() ZEISS, tea: 








from tempfile import NamedTemporaryFile 
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with NamedTemporaryFile('w+t') as f: 
print('filename is:', f.name) 


# File automatically destroyed 





ZE, MITA SAY £.name pu r a Aa SES Bae 
ENEE IA EE DOERNER Zuse, x ^ BARS FRI. F TemporaryFile() — 
É, HERRXCUEXBIBN ZR E HIRE, ys PARAR, ol DL — T X WE F £ 24 
delte-False Bio). EE: 








with NamedTemporaryFile('wtt', delete-False) as f: 
print('filename is:', f.name) 





73 f 8/38 —" BBT BSR, PJH tempfile.TemporaryDirectoryO o LE: 








from tempfile import TemporaryDirectory 
with TemporaryDirectory() as dirname: 
print('dirname is:', dirname) 


# Use the directory 


# Directory and all contents destroyed 





7.19.3 iit 


TemporaryFile() , NamedTemporaryFile() l TemporaryDirectory O ÉIS WG 
SAME WTC RAR BATT , E E128 BIIRSH SENI JE, 
EAER, MATAR mkstempO F mkdtempO RAEI R. LE 
al: 








>>> import tempfile 

>>> tempfile.mkstemp() 

(3, '!/var/folders/7W/7WZ15sfZEFOp1 jrEB1UMWE+++TI/-Tmp-/tmp7fefhv' ) 
>>> tempfile.mkdtemp() 
'/var/folders/7W/7WZ15sfZEFOp1jrEB1UMWE+++TI/-Tmp-/tmp5wvcv6' 

>>> 





(Bz, To tom SMBS. (USD, KZ mkstempO NITAR E — 
RGB) OS NAHAS, MEBRCHCRRA-THENMAMR, lm 
SEE CUBIUEE d 


SEI, IAN CAERAARUAN US Rez, Hat ee RAMANA, A 
TRAX, BLE tempfile.gettempdir() AIX. HA: 








>>> tempfile.gettempdir () 
'/var/folders/7W/7WZ15sfZEFOp1jrEB1UMWE+++TI/-Tmp-' 
>>> 
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FRUI AY SC EET SEE ER iT et (EA EFSA prefix, suffix $U dir 
ZK X BRUUSBIAAA. Han: 








>>> f = NamedTemporaryFile(prefix-'mytemp', suffix-'.txt', dir-'/tmp') 
>>> f.name 

'/tmp/mytemp8ee899 .txt ' 

>>> 





Bz] F£ — sa, RJ ñE bl Bz 22 £ BJ Jy VB Rd tempfile HRIAGKBIEENRE Cr, PS 
45 Zi Bi FB TSESCUS A Et ABBE SR ONE o ya St, Sens, 
AFG RSA. ACR I Gr RT BS SHAT. 


7.20 5.20 5417m LR ZEE fs 


7.20.1 jo) 


(BBW Err LIES EAE, Dias St Lee] IS (CoM has 
Aas, 


7.20.2 RDR 


ëmer geb Python ABA 1/0 ESERGKSERIGX MEZ, MTR 
SFE EAR pySerial 8), SELES, CC pySerial, FAXU F 
MAXAFE MERE DWA — P FB T : 








import serial 
ser = serial.Serial('/dev/tty.usbmodem641', # Device name varies 
baudrate-9600, 
bytesize-8, 
parity-'N', 
stopbits=1) 





i&& TANT Rip eerst ED Ha, # Windows RAE, gel 
DAA 0, (Sep iR ES RITA aim "COMO" #I”"COM1”, —BimOtTF, 
ABRIL] LEAR read(), readlineO FU write() GÉIE (SE Sue r. (AD: 








ser.write(b'G1 X50 Y50\r\n') 
resp = ser.readline() 





AZUL, WARRENA StaR, 


7.20.3 iit 


Em EX, BAO BAN ER tb EE RAN B. "mg 
AEU pySerial ËJ— E Ez IR FSSA SES (EENIEBBN, fom, Zë 
Di, Jes ass), 387 BUT, WRG RTS-CTS FN, MREBAB 





7.20. 5.20 SR (Tim Mee (Š 164 











(Python Cookbook) #=hk, Release 1.0.0 





SerialO ët rtscts-True MBM), FUE xddE E, AEREE 
JESS 8, 


AY ZN ic EPA eS BOB 1/O REL Gala DL. BI, ëm eA 
EF D II AE 2 (RBA RT SCAR et /BE1BEE TE), 257 Ei TE SEBIEE ie hls 
HES RAGE LAA, struct RAe SES ARN. 


7.21 5.21 FRIV{t Python WR 


7.21.1 jo) 


KBE — T" Python WRAIDD, MES CREST fia 
SU Zia EE Bk Bw DI AR (Shai t, 


7.21.2 RDR 


WFP (Cae SAGAR (EAA pickle IR, Juri td SS lt 
tB, ole: 








import pickle 


data = ... # Some Python object 
f = open('somefile', 'wb') 
pickle.dump(data, f) 





73 f FE— CHREDIR, AEH pickle.dumpsO : 








S = pickle.dumps (data) 





ATMEDRARS PWR, (HA picle.loadO I% pickle.loads() AZt. H 








an: 
# Restore froma file 
f = open('somefile', 'rb') 


data = pickle.load(f) 


# Restore from a string 
data = pickle.loads(s) 





7.21.3 iit 


WAS AMARA, dumpO Fl load() GEI DU HS AE UB EP pickle 
SRP BUSS, Cola Python MERA SUP P? BILE X EDU SS 
B|, MSR inhi BU STE ol ALE Ee FR UR T / RE Python XR SX ei ET £8 f& 
MIRAI, BARAT RIX SEM RRA T pickle SIR, 
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pickle ZÉ —#h Python ANA BAM ie. WIA, me e 
&S&t ^N 7 TRU CES OI E, Alt, DC SEI Wl DE, 
REELE 2 DU, MUSSEN SMS, Droit: 








>>> import pickle 

>>> f = open('somedata', 'wb') 

>>> pickle.dump([1, 2, 3, 4], f) 

>>> pickle.dump('hello', f) 

>>> pickle.dump({'Apple', 'Pear', 'Banana'}, f) 
>>> f.close() 

>>> f = open('somedata', 'rb') 

>>> pickle.load(f) 


ITT, 2, 39, 4] 
>>> pickle.load(f) 
'hello' 


>>> pickle.load(f) 
{'Apple', 'Pear', 'Banana'} 
>>> 





{RAEN CHR, 35, CARO, SARA MOF ENHE Za 13 pk XJ LAY 
RNR. IAN: 








>>> import math 

>>> import pickle. 

>>> pickle .dumps (math. cos) 
b'\x80\x03cmath\ncos\nq\x00. ' 
>>> 





SRG B FR SMCIBISKRSUES ES, RARER AIRRA ol PD, RA, AAMAS 
Bam SAR. WH Python Relies IC B EAT SR PT t == BJ RITE FR OS, 
SERRE IES RM, AAM ARP SS 88152173 15) [8] "BIC, 


Y 
ix 








FARE Ma ERIE pickle.load(), 

pickle AMAMA—TSaI(FAMECS Baste MIRAE OR, 
(ASRMAAQMIRAIE pickle WIRE, 

(hPa leg re DOE E H Python fAfTEBEGUBXEBJA tee, 

DH. -ERA pickle HETREZ IB] e] EA ut ANAT BHA BER. 





AE KE AIN R E BE A SUE D, jx EE RES AB EE EE 2838258934, 
EAH TB CF, WH, AE, #E, Fuzz FPE EX 2 sJ A E 
fit getstate (OU setstate O D'Ziel MRE f iX" Ta, 
pickle.dumpO MAHA getstate O REIMER. AWA, _setstate OO 
ERICH BLUR FH. 79 f iEINIXTILTEIERS, LCE f — B 
Ay 8] AFR IUCR Fr HE DOE 








# countdown. py 
import time 
import threading 


class Countdown: 
def | init (self, n): 
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self.n = n 

self.thr = threading.Thread(target=self.run) 
self.thr.daemon = True 

self.thr.start() 


de 


Fh 


run(self): 

while self.n > 0: 
print('T-minus', self.n) 
self.n -= 1 
time.sleep(5) 


def __getstate__(self): 
return self.n 


def | setstate (self, n): 
self. init (n) 





Wee tT EE Aa EE 








>>> import countdown 

>>> c = countdown.Countdown(30) 
>>> T-minus 30 

T-minus 29 

T-minus 28 


>>> # After a feu moments 

>>> f = open('cstate.p', 'wb') 
>>> import pickle 

>>> pickle.dump(c, f) 

>>> f.close() 





PAIR Python BIS tE aa Pais R 








>>> f = open('cstate.p', 'rb') 

>>> pickle.load(f) 

countdown.Countdown object at 0x10069e2d0> 
T-minus 19 

T-minus 18 





(i eU Bl AEN SAAS ST, MISSE KIC CHA VDS, 


pickle NT AUDIO array Sk numpy RAIER til BAB 
HAE aA 2815 rl. MRAR EA SS DIEN CD SM, MMR EEA 
EEN 7 28 EB 21 ER BN ED SB eR ES 75 (3 HDF5 (882258 — FAY se 


RP. 


HF pickle Æ Python AHF AINE IRIS, PA MSR ASS HAG SUR 
MER MZZAC. IM, MRR SoS, MPABM eRe) RES RIKI BS 
ASFA, ARH, "TICE E RE PGRN, Mime EAS Din 
EATS ESAS A OD XML, CSV Bk JSON, RERBA EE, ARES 
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xd, FAERIE u RI ZE SE, 

Ra- EGER pickle HASARREA WER Dol zi, Wm ALB 
(Alam, MARRARA, (ÉIS MUSS SE DO HEA pickle Fk 
EIIE, REBSA—F BAM. 
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CHAPTER 


EIGHT 


SIE ` SMB RU D 


j — Ë qES2 PJ 6 Python &EIS&& fAN[s]75 3X 9852 ARH, Eu CSV vm, 
JSON, XML MGIB RICR, AIS Sr Rp, ix =ë 2 FH 125883 
SUAE, MERIT ERG fia EFFE I B2. 


Contents: 


8.1 6.1 i25 CSV SR 


8.1.1 H 


(RES —^ CSV AHI. 


0.1.2 ERAR 


WFAS AN CSV ARAS oO], AAA csv EE GM: (RE 
AL stocks.csv TEE EH Deckesc? 








Symbol,Price,Date,Time,Change,Volume 
"AA",39.48,"6/11/2007" ,"9:36am",-0.18,181800 
"AIG",71.38,"6/11/2007","9:36am",-0.15,195500 
"AXP",62.58,"6/11/2007","9:36am" ,-0.46,935000 
"BA",98.31,"6/11/2007","9:36am",*0.12,104800 
"C",53.08,"6/11/2007","9:36am",-0.25,360900 
"CAT",78.29,"6/11/2007","9:36am" , -0.23,225400 





Fiir p Ez B for 3S EE ZAR ZEN 79 — 1 o 4B B3] : 








import csv 
with open('stocks.csv') as f: 
f csv - csv.reader(f) 
headers - next(f csv) 
for row in f csv: 
# Process row 
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ft Enn, row &z&—T7v2B. Alt, 79 f vale] RR E ER, MESSER 
tr, "Dl row[O] Viu] MM row[4] iia] Change, 


FASTIN SBS SSeS, MAARAMA, He: 








from collections import namedtuple 
with open('stock.csv') as f: 
f csv = csv.reader(f) 
headings - next(f csv) 
Row = namedtuple('Row', headings) 
for r in f csv: 
row = Row(*r) 
# Process row 





E jo VES FH EIS SII row.Symbol Fl rou Change CH Rin), Steng 
"HSC leen Python MIAH MEAL. SDSRANZERUIE, MA RE SEK 
Lëps (SIS3ERRIR AERE AE ESRB FIA z 2589), 


Fah — Wie ET ee EN Al res PA, ole: 








import csv 
with open('stocks.csv') as f: 
f csv - csv.DictReader(f) 
for row in f csv: 
# process row 





MAAR, (reLais — (TRUM T. EAD, row['Symbol'] Bk 
# row['Change'], 

AÀT5A CSV Eg, Gier lb csv SER, AIA GIS writer Xd 
Ro PIAN: 








headers = ['Symbol','Price','Date','Time','Change', 'Volume'] 
rows = [('AA', 39.48, '6/11/2007', '9:36am', -0.18, 181800), 
('AIG', 71.38, '6/11/2007', '9:36am', -0.15, 195500), 
('AXP', 62.58, '6/11/2007', '9:36am', -0.46, 935000), 
] 


with open('stocks.csv','w') as f: 
f csv - csv.writer(f) 
f csv.writerow(headers) 
f csv.writerows(rows) 





STER AUS — SF PUB ZI, BTU AEN: 








headers - ['Symbol', 'Price', 'Date', 'Time', 'Change', 'Volume'] 

rows = [{'Symbol':'AA', 'Price':39.48, 'Date':'6/11/2007', 
'Time':'9:36am', 'Change':-0.18, 'Volume':181800}, 
{'Symbol':'AIG', 'Price': 71.38, 'Date':'6/11/2007', 
'Time':'9:36am', 'Change':-0.15, 'Volume': 195500}, 
{'Symbol':'AXP', 'Price': 62.58, 'Date':'6/11/2007', 
'Time':'9:36am', 'Change':-0.46, 'Volume': 935000}, 
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] 


with open('stocks.csv','w') as f: 
f csv - csv.DictWriter(f, headers) 
f csv.writeheader() 
f csv.writerows(rows) 





8.1.3 Wie 


MMAR eh IAI csv BURA AISA CSV BG. PIM, Mal Res ms SI 
FERIA : 








with open('stocks.csv') as f: 
for line in f: 

row = line.split(',') 

# process row 





FARAR- A ER ER LEE IMISEASSERZIARIBS— LRA Dole, ceo, WR 
REFERAR SEE, MKSAARRESNS. 555 WR- SERFER 
WIDE tr, MAERAH FEARAS Tm TÉ. 

Ritsu F, csv EEn]in5I| Microsoft Excel BIS PD) CSV ZmhBB3D Il ixsvirtiE 
mPOA, JEE tp zs SKS DOSS Am, WRMNBS csv MMH, FA 
= £H S RZ hp ke POSS RS E (MENTIS) GI, MRR 
TBiEHXLA tab BINA, BLA: 








# Example of reading tab-separated values 
with open('stock.tsv') as f: 
f tsv = csv.reader(f, delimiter='Nt') 
for row in f tsv: 
# Process row 





URMEZI CSV GFF CNR ee CH, BATSMAN TSA 
lÀ uE, PIN, — CSV HAMA TESA WAT, SU ter: 

RASS ME Bhi BIN + ValueError FMAM, 79 f 88 
RAA, REDENEER A. HM, STOR MIRE AMIRG Efe 
FH— MEM AIAN ER: 








import re 
with open('stock.csv') as f: 
f csv = csv.reader(f) 
headers = [ re.sub('[^a-zA-Z ]', ' ', h) for h in next(f csv) ] 
Row = namedtuple('Row', headers) 
for r in f csv: 
row - Row(*r) 
# Process row 
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LAER- ARRIJE, csv E DOEMER See Ein, SAEI 
HEKERE. MUSS EE DE Elsen, DH E Cal SCH, Les: 
^ft CSV SR CAT Ath RAI IF : 








col types - [str, float, str, str, float, int] 
with open('stocks.csv') as f: 
f csv - csv.reader(f) 
headers - next(f csv) 
for row in f csv: 
# Apply conversions to the row items 
row = tuple(convert(value) for convert, value in zip(col types, row)) 





AI, LIST e E E ERES DIT : 








print('Reading as dicts with type conversion') 
field types - [ ('Price', float), 

('Change', float), 

('Volume', int) ] 


with open('stocks.csv') as f: 
for row in csv.DictReader(f): 
row.update((key, conversion(row[key])) 
for key, conversion in field types) 
print (row) 





RH, MIRARBU SAS éi EE4STA a] zi, ERM, CSV XB 
sk sp BERRA RE, (EIDEN SL Ft ERRAR ole, Ae, ER 
JER BIS SS A Re AAI, mU MU US EIN (fi nT BSS 
A See EAL al) 


Ble, ÜBEN CSV AEE BJ MMA HE, MES s= 58 
Pandas Bl, Pandas BS f —SER 75 (BAAN O pandas.read csvO , €e ADIRE 
CSV SIS DataFrame HRPA, ARMAS RRMA MS Ae 
ih WRU RATA HSE. E 6.13 DERRER ANAF. 


8.2 6.2 iZ5 JSON Zi 


8.2.1 J% 


(R5 JSON(JavaScript Object Notation) ARIS DIEN, 


8.2.2 fF RAR 


json RBH Y — AR BATRA RES JSON RHE. BERANEK 
m= json.dumps() # json.loads() , E£EER fte SU (ER BY pickle DIS 
£, WIES ^ Python ZiR JSON: 
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import json 


data = í 
'name' : 'ACME', 
'shares' : 100, 
‘price! : 542.23 
} 


json_str = json.dumps (data) 





FERRET JSON 588238778 $3 RREA Python HRAM : 








data = json.loads(json_str) 





WRK SAE SAMAR SS eer e, (RATER json.dumpO FA json.load() 
3h JSON XXE. Up: 








# Writing JSON data 
with open('data.json', 'w') as f: 
json.dump(data, f) 


# Reading data back 
with open('data.json', 'r') as f: 
data - json.load(f) 





8.2.3 Wit 


JSON BHRAS EA None, bool, int, float FU str, URE 
AEA RERI lists, tuples #l dictionaries, XF dictionaries, keys BEB 
XA (FRE SES BAA key AmA ERRARE) HTE JSON 
IE, RMR mag Python DÉI lists #0 dictionaries, MH, Œ web WHERH, ME 
HRR 3 79 — ze B8 ze — A EE GA. 

JSON RAD XT Python ëm TL See Ep, ER F— em) BE ES 
Ss, Ha, True &tEBARBN D true, False (GB 9 false, rf] None AIRISA null, F 
ÉIS rr, BIB BAS: 








>>> json.dumps (False) 


'false' 

>>> d = {'a': True, 
'b': 'Hello', 
'c': None} 


>>> json.dumps (d) 
'{"b": "Hello". "c": null, "a": true}' 
>>> 





HUSS JSON MISA, THB A FEB IU B) BAF EIER XE CE B 
44%), el ARGIS IHRE CR ek A SASWFRN, ATMA [n], 
BLAS REA pprint PRAY pprintO AARRE ZEB] print O BM, CARR 
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key BJ BHIBLER jr bÀ — f 88 JL 28 3008975 ern, FI AE PR SIRE >e 83 T ED 8 tH 
Twitter Fig RZ RBS IT : 








>>> from urllib.request import urlopen 
>>> import json 
>>> u = urlopen('http://search.twitter.com/search.json?q-python&rpp-5') 
>>> resp = json.loads(u.read().decode('utf-8')) 
>>> from pprint import pprint 
>>> pprint(resp) 
{'completed_in': 0.074, 
'max id': 264043230692245504, 
'max id str': '264043230692245504', 
'next page': '?page-2&max id-264043230692245504&q-python&rpp-5', 
'page': 1, 
'query': 'python', 
'refresh url': '?since id-264043230692245504&q-python', 
'results': [{'created_at': 'Thu, 01 Nov 2012 16:36:26 +0000', 
'from user': 
Fo 
{'created_at': 'Thu, 01 Nov 2012 16:36:14 +0000', 
'from_user': 
}, 
{'created_at': 'Thu, 01 Nov 2012 16:36:13 +0000', 
'from user': 
Fs 
{'created_at': 'Thu, 01 Nov 2012 16:36:07 +0000', 
'from_user': 
} 
{'created_at': 'Thu, 01 Nov 2012 16:36:04 +0000', 
'from_user': 
H, 
'results per page': 5, 
'since id': O, 
'since id str': '0'} 
>>> 





—füskUt, JSON MBSR DEN IS GIS dicts SX lists, WRN AH th 
ZARA AIR, PJA json.loads() PE object pairs hook &X object hook 3X, 91, 
"Freie JSON IST OrderedDict DDR HY OIF: 








>>> s = '{"name": "ACME", "shares": 50, "price": 490.1}' 

>>> from collections import OrderedDict 

>>> data = json.loads(s, object pairs hook-OrderedDict) 

>>> data 

OrderedDict([('name', 'ACME'), ('shares', 50), ('price', 490.1)]) 
>>> 





FAEH — A ISON ze 885818 7g A Python RPF: 








>>> class JSONObject: 
def | init (self, d): 
self. dict | = d 
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>>> 

>>> data = json.loads(s, object_hook=JSONDbject) 
>>> data.name 

‘ACME! 

>>> data.shares 

50 

>>> data.price 

490.1 

>>> 





mRia— SIF, JSON RBIF- TENSA init O > 2 
E, (RAT REDE f, EESOTEZg — Tp BREET. 


Et JSON WAR, të Ek IN TS FH. EE 
Se, AEA json.dumpsO DI indent BR, t Zffs4S pprint) ABWRA 
(A. Ha: 








>>> print (json.dumps (data) ) 
{"price": 542.23, "name": "ACME", "shares": 100} 
>>> print (json.dumps(data, indent=4)) 


í 
"price": 542.23, 
"name": "ACME", 
"shares": 100 

} 

>>> 





WRB RFR JSON sJFF2J4r85. int: 








>>> class Point: 
def __init__(self, x, y): 
self.x = x 
self.y = y 


>>> p = Point(2, 3) 
>>> json.dumps(p) 
Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 
File "/usr/local/lib/python3.3/json/ init  .py", line 226, in dumps 
return default encoder.encode(obj) 
File "/usr/local/lib/python3.3/json/encoder.py", line 187, in encode 
chunks = self.iterencode(o, one shot-True) 
File "/usr/local/lib/python3.3/json/encoder.py", line 245, in iterencode 
return _iterencode(o, 0) 
File "/usr/local/lib/python3.3/json/encoder.py", line 169, in default 
raise TypeError(repr(o) + " is not JSON serializable") 
TypeError: <__main__.Point object at 0x1006£2650> is not JSON serializable 
>>> 





MRR MORAG, Maye T ER 2X, CHASTE, So" 
BRANCH, QUAD: 
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def serialize instance(obj): 
d = í ' classname ' : type(obj). name  j 
d.update(vars(obj)) 
return d 





HILBERT SCHT, ol LATTE: 








# Dictionary mapping names to known classes 
classes = { 
'Point' : Point 


} 


def unserialize_object (d): 
clsname = d.pop('__classname__', None) 
if clsname: 
cls = classes [clsname] 
obj = cls.__new__(cls) # Make instance without calling __init__ 
for key, value in d.items(): 
setattr(obj, key, value) 
return obj 











else: 
return d 

rire S0 ore Fx Ee RSNA BF : 
>>> p = Point(2,3) 
>>> s = json.dumps(p, default-serialize instance) 
>>> s 
'("__classname__": "Point", "y": 3, "x": 2}! 
>>> a = json.loads(s, object hook-unserialize object) 
>>> a 
« main .Point object at 0x1017577d0> 
>>> a.x 
2 
>>> a.y 
3 
>>> 





json RRL ARZ Aha RS hl SARA. PEM NaN SAR. "T 
WSS E J X45388 SE Z AD. 


8.3 6.3 Së ERES XML SR 


8.3.1 HJ% 


(428A — ^ 858 XML RODER, 
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8.3.2 ERIR 


aJU xml.etree.ElementTree FIRM fe BAY XML HPR. 79 Y= 
zm, Jm ër Planet Python FAY RSS JR. LSA: 








from urllib.request import urlopen 
from xml.etree.ElementTree import parse 


# Download the RSS feed and parse it 
u = urlopen('http://planet.python.org/rss20.xml') 
doc = parse(u) 


# Extract and output tags of interest 
for item in doc.iterfind('channel/item'): 
title - item.findtext('title') 
date - item.findtext('pubDate') 
link = item.findtext('link') 


print(title) 
print (date) 
print (link) 
print () 





IB{T COMBI, mer: 








Steve Holden: Python for Data Analysis 
Mon, 19 Nov 2012 02:13:51 +0000 
http: //holdenweb. blogspot .com/2012/11/python-for-data-analysis.html 


Vasudev Ram: The Python Data model (for v2 and v3) 
Sun, 18 Nov 2012 22:06:47 +0000 
http: //jugad2.blogspot.com/2012/11/the-python-data-model . html 


Python Diary: Been playing around with Object Databases 
Sun, 18 Nov 2012 20:40:29 +0000 
http://www.pythondiary.com/blog/Nov.18,2012/been-...-object-databases.html 


Vasudev Ram: Wakari, Scientific Python in the cloud 
Sun, 18 Nov 2012 20:19:41 +0000 
http://jugad2.blogspot.com/2012/11/wakari-scientific-python-in-cloud.html 


Jesse Jiryu Davis: Toro: synchronization primitives for Tornado coroutines 
Sun, 18 Nov 2012 20:17:49 +0000 
http://feedproxy.google.com/-r/EmptysquarePython/-3/ DOZT2KdOhQ/ 





REA, WSR NAB IE AISNE, (rs SI print O (DIR BL E It ERES] 
=, 
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8.3.3 iit 


FERS FATE PRE XML aB EIC BJ ZU TES ze iiS AB. AMAA XML fe 
Internet ACAR WD SR, IC tb mie Pi FR SR Pie 
zX (LEUTE REB, ERES). "Stil IB EIS OS XML SET Sa 
f. 


ERZEN F, SA XML ROU HARGRAIAT Re, "RIDE E S RRA 
BEM. Di, KEPARA RSS JARRAT PAT: 








<?xml version="1.0"?> 
<rss version="2.0" xmlns:dc="http://purl.org/dc/elements/1.1/"> 
«channel» 

<title>Planet Python</title> 

<link>http://planet.python.org/</link> 

<language>en</language> 

<description>Planet Python - http://planet.python.org/</description> 

<item> 
<title>Steve Holden: Python for Data Analysis</title> 
<guid>http://holdenweb.blogspot.com/...-data-analysis.html</guid> 
<link>http://holdenweb.blogspot.com/...-data-analysis.html</link> 
<description>...</description> 
<pubDate>Mon, 19 Nov 2012 02:13:51 +0000</pubDate> 

</item> 

<item> 
<title>Vasudev Ram: The Python Data model (for v2 and v3)</title> 
<guid>http://jugad2.blogspot.com/...-data-model.html</guid> 
<link>http://jugad2.blogspot.com/...-data-model.html</link> 
<description>...</description> 
<pubDate>Sun, 18 Nov 2012 22:06:47 +0000</pubDate> 

</item> 

<item> 


<title>Python Diary: Been playing around with Object Databases</title> 


<guid>http://www.pythondiary.com/...-object-databases.html</guid> 
<link>http://www.pythondiary.com/...-object-databases.html</link> 
<description>...</description> 
<pubDate>Sun, 18 Nov 2012 20:40:29 +0000</pubDate> 

</item> 


</channel> 
</rss> 





xml.etree.ElementTree.parse() KARITZA XML XCRSETERS MR BY — 1 SC 
WR, KE, (Drake findO , iterfindO F findtextO 2755312 ER'BEXEB 
XML HS. TERASA MERHER, PIM channel/item 8X title 


o 


SUXTEERT ARABI, (assay Sr e SOXISGPES)-—AiU57L 
Stitt, EI, FARRER EAE Eb ERATAN., PIM, FT 
doc.iterfind('channel/item') KHERA channel nA FEHI item A., doc 
TS RED TAE (tee KRI rss TOR). AR FoKBSiBlFB item.findtextO 
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SMOKIN item TAB SIS =<, 

ElementTree DD) Sr 8 — EE EE SE DIRK, CRAM AERA 
FH. tag BHAA TESS, text RERS TARIE, mM get O AARRE 
HET. (SD: 








>>> doc 
«xml.etree.ElementTree.ElementTree object at 0x101339510» 
>>> e = doc.find('channel/title') 
>>> e 

<Element 'title' at 0x10135b310> 
>>> e.tag 

'title' 

>>> e.text 

'Planet Python' 

>>> e.get('some_attribute') 

>>> 





£ — RAS RA xml.etree.ElementTree Jf^^AÉ XML REARBUME—75;A. WF 
EBRAR, NEES e ID 1xm o CEATA ElmentTree AEM 
O, Ak Er Br [SH RET kml, f HS Tt OD import (EIER from 
lxml.etree import parse BDT f, lxml 6388 XML ME, FARE, 
AYIA emt, XSLT, #l XPath Sft, 


8.4 6.4 EnA XML XIF 


8.4.1 H% 


{RABE FAR BT BEY BATE — šB AB XML MASP be MAE. 


8.4.2 fF RAR 


ESA 408 SHE SR EU E BAY, £8 — ANB) SAL u AB BN IA (Cas LAE pk ga, 
Fle “MRE SAE, REAR A RARE E DA — SAB XML xf: 








from xml.etree.ElementTree import iterparse 


def parse_and_remove(filename, path): 
path_parts = path.split('/') 
doc = iterparse(filename, ('start', 'end')) 
# Skip the root element 
next (doc) 


tag_stack = [] 
elem_stack = [] 
for event, elem in doc: 
if event == 'start': 
tag stack. append (elem. tag) 
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elem stack.append(elem) 
elif event -- 'end': 
if tag stack -- path parts: 
yield elem 
elem stack[-2].remove(elem) 
try: 
tag stack.popO 
elem stack.popO 
except IndexError: 
pass 





ADS MDS SA, BBB SABLA XML xf, Smets Pk 
BRAGA UAL IERIE, PMN, MARE XML EBI DM STAT BS Ba 
ZOE, ESRAR, Lamp 100,000 TAIE, Zem 
TF ix: 


(ELI RAS — “SAS RFRA IE IRS EE ARR EE 








from xml.etree.ElementTree import parse 
from collections import Counter 


potholes_by_zip = Counter() 


doc = parse('potholes.xml') 
for pothole in doc.iterfind('row/row'): 
potholes by zip[pothole.findtext('zip')] += 1 
for zipcode, num in potholes by zip.most common(): 
print(zipcode, num) 





TK Bi) SEE ACER XML MARINE PARA. CRAM 
at, aes FFF na == AZ) 450MB AMAZE], WREAU RS, "Ss 


Dëse 








from collections import Counter 
potholes_by_zip = Counter() 


data = parse and remove('potholes.xml', 'row/row') 
for pothole in data: 
potholes by zip[pothole.findtext('zip')] += 1 
for zipcode, num in potholes by zip.most common(): 
print(zipcode, num) 





ARE: RARER TREE 7MB NAF -AATE TATA. 


8.4.3 Wit 


IX— DAIRRA KM ElementTree IRIATRRSPAEA ZUGDUIBE, B—, iterparseO 75 
ARM XML virgeet EAN, (amsa 1l— E FIEl—#h 
sk S PPAR DOSS Et US, start , end, start-ns fl end-ns, Hj iterparseO SIR 
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AREA ER (event, elem) M7028, BA event SES SIR TREE — 4, 
mM elem zHBIÉS XML T., fD: 








>>> data = iterparse('potholes.xml',('start','end')) 
>>> next(data) 

('start', «Element 'response' at 0x100771d60>) 

>>> next(data) 

('start', «Element 'row' at 0x100771e68>) 

>>> next(data) 

('start', «Element 'row' at 0x100771fc8>) 

>>> next(data) 

('start', «Element 'creation date' at 0x100771f18») 
>>> next(data) 

('end', «Element 'creation date' at 0x100771f18>) 
>>> next(data) 

('start', «Element 'status' at Ox1006a7f18») 

>>> next(data) 

('end', «Element 'status' at Ox1006a7f18») 

>>> 





start SIT Sr SB — X EIST Dt ES 1818 AR ZAR. FTR) NR 
BZ. M end St Stret pd RAZ RERAEMFPARM, start-ns 
Tl end-ns EPA FHSKE RETE XML ges Ze) BSBA, 


XATHF HA, start # end SFRARSBTAMME RR SMR 
ATA RG, RAR FIR AIC AC AAA parse and remove O B3JEB 
ít, MRL, WANA yield BARA FH EDERISX 362, 


ft yield ZAAI FEARNE 1 ESE SARL AGE ElementTree BRD 








elem stack[-2].remove(elem) 





ju iB) FS ZAI yield CDS CDI o a THRE. Riz e E 
CAS ARATRI, BB2Z 2 4 TUER SAARESSRT [Sl gz, 


XD sa DI (OC x RET RU RM RAW Re — fE C E m LE] 1 ER SUB EET, 
vm E R RRRA E RBM, RSW L À i š 873 zü Ab 
JEjX4` XML 258, 


MARES RIMM EATERS. ECO DOERR, (HN Sr El 
AFFAIRE ETRE Et SIS TERA MSR. BE CAUSE T kayta 
ZS 60 ID, Al, IIRS X D PS EDI SAA, BARS VARA THE. 


8.5 6.5 14 F H4 XML 


8.5.1 josh 


(AS B FH—^- Python FRR, HFEF XML N 
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8.5.2 ERIR 


EVE xml.etree.ElementTree AS a ARAALE, EXE ta AIE XML 
VR. (fn, SS: 

















from xml.etree.ElementTree import Element 


def dict_to_xml(tag, d): 


"qd 


Turn a simple dict of key/value pairs into XML 
elem = Element (tag) 
for key, val in d.items(): 

child = Element (key) 

child.text = str(val) 

elem.append(child) 





return elem 


lte EC : 


>>> s = d 'name': 'GOOG', 'shares': 100, 'price':490.1 } 
>>> e = dict_to_xml('stock', s) 

>>> e 

<Element 'stock' at 0x1004b64c8> 

>>> 











SIE RE A Element SCHU WF 1/0 HF, (AA xml.etree.ElementTree fH 
DI tostringO AZRB AMIS CHAM T SE Ce, GM: 


>>> from xml.etree.ElementTree import tostring 

>>> tostring(e) 
b'<stock><price>490.1</price><shares>100</shares><name>GO0G</name></stock>' 
>>> 








SIR RABE RITA OBE, PAMA setO Hid: 


>>> e.set('_id','1234') 

>>> tostring(e) 

b'<stock _id="1234"><price>490.1</price><shares>100</shares><name>GOO0G</name> 
</stock>' 

>>> 








A ER GRAB RTCA, BTA RJ — ^ OrderedDict SKfV 8$ — 1 £E3BE BD 
FH, BSS 1.7 ND, 


8.5.3 iit 
SO XML BAR, (URS SETS RAHA, Hie: 














def dict_to_xml_str(tag, d): 


EE 


Turn a simple dict of key/value pairs into XML 








8.5. 6.5 Tp BR$S1R 7j XML 182 


(Python Cookbook) #=hk, Release 1.0.0 











parts = ['«()5'.format(tag)] 

for key, val in d.items(): 
parts.append('<{0}>{1}</{0}>'. format (key, val) ) 

parts.append('</{}>'.format (tag) ) 

return ''.join(parts) 





[2] ze SD RMF AMAWEH NRA ESS WE aM, HI, Oe ne CES 
— RETA TTA RS EEE ? 








>>> d = { 'name' : '<spam>' } 


>>> # String creation 
>>> dict to xml str('item',d) 
'<item><name><spam></name></item>' 


>>> # Proper XML creation 

>>> e = dict to xml('item',d) 

>>> tostring(e) 
b'<item><name>&lt ;spam&gt ;</name></item>' 
>>> 





EAEE Deg rier, TAN RBR T slt; M gt; 


LI, "UE el eer Eeer, AUR xml.sax.saxutils Ħ 
AY escapeO Al unescape() Rig, fn: 








>>> from xml.sax.saxutils import escape, unescape 
>>> escape('<spam>') 

'&1t;spamë&gt; ' 

>>> unescape(_) 

'<spam>' 

>>> 





BR f BEGIEEIERSBUA LEN, YR f3255h — ^ ER RHET URBI EE Element SAMD ETE 
Te, Heger ED EE EE DEI ES AR M Element Scfjl 
sJ RIS eRe XML MAA POESIE PATA, ei, Me AE 
SRR EER S DIE, FERRIS BATS Rent, 


8.6 6.6 FITAS XML 


8.6.1 HJ% 


(i d81SHU—^^ XML Xf, NEREK, TASSE XML vm. 
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0.6.2 fF RAR 


{FA xml.etree.ElementTree {Rika LARA AWMIB KEES, $8 — P E 1 ë 
HAARAA. PG, (Bum US—^4 1279 pred.xml AIH, AM FTBDXHÉ: 


LSD ElementTree RIŽINIH E h BEA BIT : 








>>> from xml.etree.ElementTree import parse, Element 
>>> doc = parse('pred.xml') 

>>> root = doc.getroot() 

>>> root 

<Element 'stop' at 0x100770cb0> 


>>> # Remove a few elements 

>>> root.remove(root.find('sri')) 

>>> root.remove(root.find('cr')) 

>>> # Insert a new element after <nm>...</nm> 
>>> root.getchildren().index(root.find('nm')) 


1 
>>> e = Element('spam') 
>>> e.text = 'This is a test' 


>>> root.insert(2, e) 


>>> # Write back to a file 
>>> doc.write('newpred.xml', xml_declaration=True) 





SIS — “MR RITE RTA XML MEF: 


8.6.3 iit 


ECHT XML XE3SRJZHBR EAR), BEMANNE ICH SP SAVE LAB eH NT S2 
"rt, HEFA-TWARKLE, PIM, MARMARA, HWA RTA 
DI remove) HAMECH B Fe 2 APMP WR A SIDA TA, Mee 
FART RITA insert O F append’) Az. AREN TARAR AARE, Hoi 
element [i] EX element [i: j] 

SRT eS CUE MAIC, ALERATAR PIAA Element X, RAIE 6.5 Ah 
TBAAVEBBIEN T. 


8.7 6.7 FARES RA XML xfi 


8.7.1 |5)Zji 


TERREA XML X, SSAA T XML METNE, 
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8.7.2 ERIR 


"JE FIX A SRI T 65 == |B]89 3243: 


WIB Ur Bir SSSI EDS E, Dr rr, SS, AAMB 
zk BB S2 6482538925 i, 








>>> # Some queries that work 

>>> doc.findtext('author') 

‘David Beazley' 

>>> doc.find('content') 

<Element "content" at 0x100776ec0> 

>>> # A query involving a namespace (doesn't work) 

>>> doc.find('content/html') 

>>> # Works if fully qualified 

>>> doc.find('content/(http://www.w3.0rg/1999/xhtml)html') 

<Element '{http://www.w3.org/1999/xhtml}html' at 0x1007767e0> 

>>> # Doesn't work 

>>> doc.findtext ('content/{http://www.w3.org/1999/xhtml}html/head/title') 

>>> # Fully qualified 

>>> doc.findtext('content/{http://www.w3.org/1999/xhtml}htm1/' 
'{http://www.w3.org/1999/xhtml}head/{http: //www.w3.org/1999/xhtml}title') 

'Hello World' 

>>> 





Zell KRETENA PS L BEE Sr 








class XMLNamespaces: 

def __init__(self, **kwargs): 
self.namespaces = {} 
for name, uri in kwargs.items(): 

self.register(name, uri) 

def register(self, name, uri): 
self.namespaces[name] = '{'+uri+'}' 

def call (self, path): 
return path.format map(self.namespaces) 





3853 LIDL 








>>> ns = XMLNamespaces (html='http://www.w3.org/1999/xhtm1') 

>>> doc.find(ns('content/{html}htm1')) 

<Element '{http://www.w3.org/1999/xhtml}html' at 0x1007767e0> 
>>> doc.findtext (ns('content/{html}htm1/{html}head/{html}title')) 
'Hello World' 

>>> 





8.7.3 Wit 


fins ome Slab XML eee . ZB XMLNamespaces 1X 1X z& 46 VER 
fe FH ABER SC Cp URI GHB (Ser Fa, 
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RTENE, TEAM ElementTree HiHi 83 FETRDERS (3X Bap 14 22 [a] BJ 48 E. 
(B32, WRA iterparseO AHAAA n] LAKE SB Z X- RSS eisai 
A, (ID: 








>>> from xml.etree.ElementTree import iterparse 
>>> for evt, elem in iterparse('ns2.xml', ('end', 'start-ns', 'end-ns')): 
. print(evt, elem) 


end «Element 'author' at 0x10110de10> 

start-ns ('', 'http://www.w3.org/1999/xhtml') 

end «Element '{http://www.w3.org/1999/xhtml}title' at 0x1011131b0> 
end «Element '{http://www.w3.org/1999/xhtml}head' at 0x1011130a8> 
end «Element 'íhttp://www.w3.org/1999/xhtml)hi' at 0x101113310> 
end «Element '{http://www.w3.org/1999/xhtml}body' at 0x101113260> 
end «Element '(http://www.w3.org/1999/xhtml)html' at 0x10110df70> 
end-ns None 

end «Element 'content' at 0x10110de68> 

end «Element 'top' at 0x10110dd60> 

>>> elem £ This is the topmost element 

<Element 'top' at 0x10110dd60> 

>>> 





Bz]k — 5a, WRB IBY XML MARS BAF Eft XML HES, Fm 
(FAFA Bi), SIR SEA 1xml RK ElementTree , fU, lxml 
WAY AR DTD Wë, SFA XPath HFA — Ee Ets 4g XML HE Sabie T = 
FMS. KI NHRRRASAUMIALE XML Sigg. 


8.8 6.8 SKA QURAN E 


8.8.1 HJ% 


TEERAA ERAH, ASM PRIOR. 


0.8.2 fF RAR 


Python PRR TRAIN EE NE NATARE SN: 








stocks = [ 
('GOOG', 100, 490.1), 
('AAPL', 50, 545.75), 
C'FB! , 150, 7.45), 
C"HPQ" , 75, 33.2), 





fkim PEP249, TAREN be tie, TURA DAA Python MERE 
API AU ler E, MARES CORA SQL SMADRER. S 
— f158i A dj c 2S8 FH — SCE RAR 





8.8. 6.8 EG URS BERE E 186 








(Python Cookbook) #=hk, Release 1.0.0 





JJ SB AREA, (RET LAGER Python MVE PR sqlite3 IR, WRENS 
SAAB EE (EESII MySql, Postgresql SZ ODBC), VIE NB = Jp STA 
Riek. POH OL Ren SS Ep, REAR. 


BS BEARS. WSBT connect() HM, Bebe EISES, 
EW, APA, BSMAMR HOS -BSR. pig: 








>>> import sqlite3 
>>> db = sqlite3.connect('database.db') 
>>> 








TANER, Feee hit — ERE TU, BAMMaLARIT 
SQL Siig f. bey: 








>>> c = db.cursor() 

>>> c.execute('create table portfolio (symbol text, shares integer, price real) 
<sqlite3.Cursor object at 0x10067a730> 

>>> db.commit() 

>>> 


Ë 








73 f AMR DIAS, ERA FIBD24F8918 A): 








>>> c.executemany('insert into portfolio values (?,?,7)', stocks) 
<sqlite3.Cursor object at 0x10067a730> 

>>> db.commit() 

>>> 








ATSMIRTSS I, SRR TRAN: 








>>> for row in db.execute('select * from portfolio'): 
print (row) 


('GOOG', 100, 490.1) 
('AAPL', 50, 545.75) 
('FB', 150, 7.45) 
('HPQ', 75, 33.2) 
>>> 








IE (RR ES FH P8 ATE 2222841 VIERTE, WOT RT EF FIB12428% 58 u 
FF r RETS ASR: 








>>> min_price = 100 
>>> for row in db.execute('select * from portfolio where price >= ?', 
(min_price,)): 
print (row) 


('GOOG', 100, 490.1) 
('AAPL', 50, 545.75) 
>>> 
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8.8.3 iit 


ECC AIA! ERS EET SA, MABE SQL BAA AAA 
BEER aT LAS RT STERN r. BUM, CEB EBEUISUERTEBUAR T MSS (n 
APIA HR, 


— ‘MERE sua e PH SHEER Python RH HARAR TD RRE, RAL 
(EH datetime FRA) datetime SA, NBA RES time RAPHAAN A, Xd 
FRFAM, alee AA NAN saga, AA decimal *RRABY Decimal SCH 
RRM REN, NFRD RES rn s APRA Sr ED, MUMS 
MBSA. 


AI — SSMS AV MMe SQL BAFRA, DTD SEI Python 
FBC ET (90%) RE .format() MAREFA, MRSA 
LORS TURE AERA FEF 8338 A, ARAM EEFR RRA e] 8618 SE SQL EAMG 
(BS http://xkcd.com/327 ), Bisa) PIB ? faz SUIS ER CA CHS 
TRAV bl, GES paz 2, 

RSW, TEV RGSS T OO AT B fe RIZ — ERU, AAR ? 
Kis, YR Eft PIR" AES, Auer" AE R SX. ln, Maes 
BSS MEAN REE RRA MAIS, — T SIS EE paranstyle RIEBS T2 
285 | FH 68948 Fa, 

ATF fe) RBS ARR E AGBS, ARG API BRIERE, RREA 
SMS AMM, BTA SMS RAO, ECUD — JS Bd ORM Bri 
HAJO. XA SQLAlchemy iX*FA FE TITER Python Z83K3zx — CARER, H 
Aah SQL Nin FSCHLES fd FER RF, 


8.9 6.9 Ag ER T 7 Nie til ZA 


8.9.1 jalan 

(3838 — LA 3iESISE RE EB SERO pl, — E 5 E ER eoe E — ED ERE EB ARR E — 
KE REECH 
8.0.2 Bz: 5 = 


WIB ih R See BJ ER S A 3 — 4 zNXEERRUB RR, PEA binascii 
TRXR, Gil: 








>>> # Initial byte string 
>>> s = b'hello' 

>>> # Encode as her 

>>> import binascii 

>>> h = binascii.b2a_hex(s) 
>>> h 

b'68656c6c6f' 
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>>> # Decode back to bytes 
>>> binascii.a2b hex(h) 
b'hello' 

>>> 





240 831 BE[SIEERI DATE base64 RHR RERE, IM: 








>>> import base64 

>>> h = base64.b16encode(s) 
>>> h 

b'68656C6C6F' 

>>> base64.b16decode (h) 
b'hello' 

>>> 





8.9.3 Wie 


XB 5L, B3 BF EXNEERZAKSETRT HERI E LARRA 
FEARMEFANSHAE, AŽ base64.b16decode() fl base64.b16encode() RAE 
PEAS AW TAH El, mm binascii RON RMA \ SABA, 


AA rans Zi SA BU SSA SR eS DETR. MSR SR LA 
Unicode WABI, 852187 THI RM SIR, DUAD: 








>>> h = base64.b16encode(s) 
>>> print (h) 

b'68656C6C6F' 

>>> print(h.decode('ascii')) 
68656C6C6F 

>>> 





FERRIS TANHA, GE b16decode O fll a2b hex O ID SE ER unicode F 
ER, (BI, unicode FFRVBAMRABSA ASCI BATARE 


8.10 6.10 RR Base64 2X1 


8.10.1 jo) 


(Kh BEA Base64 Tz Vf RO Sk 4g — EU BGR. 


8.10.2 ERAR 


base64 RIRA ARB b64encode() and b64decode O nJ DAZB RAR R IX [0] EN. 
(niam; 
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>>> # Some byte data 
>>> s = b'hello' 
>>> import base64 


>>> # Encode as Base64 

>>> a = base64.b64encode(s) 
>>> a 

b'aGVsbG8=' 


>>> # Decode from Base64 
>>> base64.b64decode(a) 
b'hello' 

>>> 





8.10.3 Wit 


Base64 4g (MAF el 5 B 2548 EC SE BAS D šX ZH, (E, ASA at 
FEA SS HSS DSSS, WRITES Base64 ARA ABUHEA Unicode 
MA, (YAGI —SET SARIS UR. YN: 








>>> a = base64.b64encode(s) .decode('ascii') 
>> a 

'aGVsbG8-' 

>>> 





48218 Base64 WATER, ETZIRA Unicode XART AEA, (BE, Uni- 
code GEIER UIeESL E ASCI =$, 


8.11 6.11 25 — mA ZB AE 
8.11.1 [jw 


Dëser we rill E DOE USE) Python 70284, 


8.11.2 RDR 


BUA struct URIBE am. Re ERAR —^ Python 7048 
IRSA- TIHA, HEA struct FE uB A Z54345, 








from struct import Struct 
def write records(records, format, f): 


tt. 


Write a sequence of tuples to a binary file of structures. 


record struct - Struct(format) 
for r in records: 
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f.write(record struct.pack(*r)) 


# Example 
if name == ' main ` 
records = [ (1, 2.3, 4.5), 
(6, 7.8, 9.0), 
(12, 13.4, 56.7) ] 
with open('data.b', 'wb') as f: 
write_records(records, '<idd', f) 





BRZM ERKINI TMAH IRE Tce, Bic, WRIT RUIZ 
RERNA, fie] LAE: 








from struct import Struct 


def read_records(format, f): 
record struct = Struct (format) 
chunks = iter(lambda: f.read(record_struct.size), b'') 
return (record_struct.unpack(chunk) for chunk in chunks) 


# Example 
if name == ' main ': 
with open('data.b','rb') as f: 
for rec in read records('«idd', f): 


# Process rec 





SIR RABI ESSE REMI TSS DSR, ARENA AAA. BAMA 
Dr: 








from struct import Struct 


def unpack_records(format, data): 
record_struct = Struct(format) 
return (record_struct.unpack_from(data, offset) 
for offset in range(0, len(data), record_struct.size)) 


# Example 
if name == ' main ': 
with open('data.b', 'rb') as f: 
data = f.read() 
for rec in unpack records('«idd', data): 


# Process rec 





PS ERIS UL FIARE — T n] iR [n] FR BEAST ft 7o BB PTS PONE RR, 


8.11.3 mi 


Neiewee — El WSS, BRAH struct EIN, AS PSHH 
SDM, F1EEEEBUXMEBISE—^7* Struct KHIM: 
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# Little endian 32-bit integer, two double precision floats 
record_struct = Struct('<idd') 





ZEISS — EE ZERO i, d, f € (BS Python VS), RENBAAINR 
SESE BJ EB 2838 YO 32 (7883, 64 HIER, 32 HERBS. BSE 
< fEXE SF UI, fex DIT A, CRN” (UE. BESSA > RHA 
fil, REE! FZ TIM. 

FERI Struct SCHIER BAMA ZARA AMWAL NAM. size BAS 
TAIFA, i 1/0 RFN AAH. pack() i unpackO HARA BAL 
ABE. HA: 








>>> from struct import Struct 

>>> record struct = Struct('<idd') 

>>> record_struct.size 

20 

>>> record_struct.pack(1, 2.0, 3.0) 
b'\x01\x00\x00\x00\x00\x00\x00\x00\x00\x00\x000@\x00\x00\x00\x00\x00\x00\x08@' 
>>> record_struct.unpack(_) 

(1, 2.05. 3.0) 

>>> 





BN (fe fO rockt) Fl unpack O BIEL leën, ZAF 
É: 








>>> import struct 

>>> struct.pack('<idd', 1, 2.0, 3.0) 
b'\x01\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00@\x00\x00\x00\x00\x00\x00\x08@' 
>>> struct.unpack('<idd', _) 

(A; 2.0; 3:0) 

>>> 





GEI L fE, BEREALA ARATE, EE RRR AA US 
PES MANIA, Sol struct KH, RARER ATE — X 3 BBT BJ 
HFRS PIE, GR EIER Sp S SE TUE ES T (Dr LIESE OH dE ise 
aJ), 


1 HX — j hil £à 44 BJ (X, 83 22 FH 8j — Ee dE = £ iB If (J > B) RI, E R ZA 
read records FH, iterO 1& Rd2K 80 iE — iR [el [8] xg XK RR iR BE (uS, BS 
5.8 ND, XX 3X (X 88 AS BF EST ASAP 18 GER ST US FH SR (EE a lambda: 
f.read(record struct.size) ), E$ll'E3RIBI — 4 ERERE B (#H b), MARIAN 
ir, sn: 








>>> f = open('data.b', 'rb') 
>>> chunks = iter(lambda: f.read(20), b'') 
>>> chunks 
«callable iterator object at 0x10069e6d0> 
>>> for chk in chunks: 

. print(chk) 


b!\x01\x00\x00\x00ffffff\x02@\x00\x00\x00\x00\x00\x00\x12@' 
b! \x06\x00\x00\x00333333\x1£@\x00\x00\x00\x00\x00\x00"@'! 
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b! \x0c\x00\x00\x00\xcd\xcc\xcc\xcc\xcc\xcc*O\x9a\x99\x99\x99\x99YL@'! 
>>> 





WP OL, PE-S TRA — MRA ae REA SE P SSES RANE 
WR. SUR ICMSRISURRBCN, AAS A RES RF MxF: 








def read_records(format, f): 
record struct = Struct (format) 
while True: 
chk = f.read(record_struct.size) 
if chk == b'': 
break 
yield record struct.unpack(chk) 





fE BE EX  unpackrecordsO "B ĦA T AH — fA A unpackfronO , 
unpack from Í JA — X8 AP rade Ex HSMP EHE. AACA 
AF EEPE SR ok tr Si BRI. MREBZAC-TFDFAR GG 
ZH) $ü—^ ^E pies. AS A BBT fu BTISEIER EISUR. 


URREA unpackO RRE unpack front) , (RBBB SKI A sg NISI 
tF AKETE. Hat: 








def unpack_records (format, data): 
record_struct = Struct (format) 
return (record_struct.unpack(data[offset:offset + record_struct.size]) 
for offset in range(0, len(data), record_struct.size)) 





XM ARR TAS RS A, SR Senn Ir, AEAT TAS 
RESTE, SalëuEtl mens, WMRMES A VRBXUSIBS— T AILES 
CEAPERIRREBLAGSBUASMMABJIR, unpack fromO Sen SEO, 


TER BAYER, collections RRM AMAA RMF SMAI, 65A 
IM REAL B Stee. PIM: 








from collections import namedtuple 
Record = namedtuple('Record', ['kind','x','y']) 


with open('data.p', 'rb') as f: 
records = (Record(*r) for r in read_records('<idd', f)) 


for r in records: 
print(r.kind, r.x, r.y) 





SIR URB TER SE SE ALS AE BJ ml, (REA numpy IR, HIM, Drei 
43 — ^ — ie ll ZS — 1 £84 (6 UB mt SS TIAA, RR RR: 








>>> import numpy as np 

>>> f = open('data.b', 'rb') 

>>> records = np.fromfile(f, dtype='<i,<d,<d') 

>>> records 

array([(1, 2.3, 4.5), (6, 7.8, 9.0), (19, 13.4, 56.71; 
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dtype=[('f£0', '<i4'), ('fl', '<f8'), ('£2', '<f8')]) 
>>> records [0] 

(1, 2.3, 4.5) 

>>> records [1] 

(6, 7.8, 9.0) 

>>> 





BRA, WSL MO MAER, ZH, HDF5 $) 
PRA Ten, MBSE Python EE EE Ut TIER nam 
TUBES SIT, 


8.12 6.12 iZHYXH& E^ n] Stk iH mI 235 


8.12.1 Ion 


(eS S= 15 HY P) SERE SUE ITS KICRRAN S 25 ITA, REA) BE 
BARA, UU. FB -+HbEx r=, 


8.12.2 EROR 


struct RER Gë R2 4s tS / E83 J LS PH £ ZEB lp, "Steg 
PPG, (RAR LEID Python Sime RAM SAM — 2821 Z ON DOSS 








polys = [ 
[ (1.0, 2.5), (3.5, 4.0), (2.5, 1.5) 1; 
L (7.0, 1.2), (5,1, 3.0), (0.5, 7-5); (0.8, 9.0) J; 
[ (3.4, 6.3), (1.2, 0.5), (4.6, 9.2) T, 























] 

DEE ZR 3 Bl — I UAR ASB APSA — ISTE HS T : 
4------ 4-------- 4------------------------------------ t 
Byte | Type Description 
E E EE 
0 int SICH ( 0x1234, A" | 
4------ 4------- —R------------------------------------ t 
4 double | x R9&/JMB Cu" 

4------ 4------- —R------------------------------------ t 
12 double | y B%JBz/JV ( men 
4------ 4------- —R-----------------2------------------- t 
20 double | x RAIA ( In 
4------ 4------- —R------------------------------------ t 
28 double | y RAA (ii ) 
4------ 4------- —R------------------------------------ t 
36 int = FAAS Cim) 
4------ 4-------- 4------------------------------------ t 
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ARB ABSA EYED, J"SEDRRIUUUDÉ: 








4------ 4-------- +------------------------------------------- + 
[Byte | Type | Description | 
#======+========F+==========================================s=k 
[o | int | iE (N FË) | 
4------ 4-------- +-——— Á + 
|4-N | Points | (X,Y) Sh, DUXESEÉURm | 
4------ 4-------- +------------------------------------------- + 





KTERIH, EAEAN RBS Python (Cas: 








import struct 
import itertools 


def write polys(filename, polys): 
# Determine bounding box 
flattened = list(itertools.chain(*polys) ) 
min_x = min(x for x, y in flattened) 
max_x = max(x for x, y in flattened) 
min_y = min(y for x, y in flattened) 
max_y = max(y for x, y in flattened) 
with open(filename, 'wb') as f: 
f.write(struct.pack('«iddddi', 0x1234, 
min_x, min_y, 
max x, max y, 
len(polys))) 
for poly in polys: 
size = len(poly) * struct.calcsize('<dd') 
f.write(struct.pack('«i', size + 4)) 
for pt in poly: 
f.write(struct.pack('«dd', *pt)) 





FAGRA ERAR, ARAA struct.unpackO , (ISR, BAR 
LASER. SH: 








def read polys(filename): 
with open(filename, 'rb') as f: 
# Read the header 
header - f.read(40) 
file code, min x, min y, max x, max y, num polys = \ 
struct.unpack('«iddddi', header) 
polys - [] 
for n in range(num polys): 
pbytes, = struct.unpack('<i', f.read(4)) 
poly = 0] 
for m in range(pbytes // 16): 
pt = struct.unpack('<dd', f.read(16)) 
poly. append (pt) 
polys.append (poly) 
return polys 





RBAMBIWAIE, (BEES TRIP REENBURISTUTUR AAA 
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WFR FAX FAY RARA SIRGE, Ob SS Y ga. DIER Z Pu 
AE — FRE TA RIUASMUUEE TN EECH 

EAN DHE PKB, RARD Amn TEMAS MMS oO Sep re, Btn 
zn] DAS ER nie (k AARAA A, AEISMCUXBUDBEELBURBEUA D. (B 
merken, Avi ROKBJBBA VA pu 2 E 3 2 E SS Z= Bz EE, fh 
ATA SHBG REMITE EFA RIL AH, Ate 
Z9 F Siem, 

Bt, EEBUETÓZGURBJBEE, Bt Mr y Pl Er AC RIDE Se 
J, RE struct REA n] MARS TSA, ämmer le SHA 
TVR EEF ES, WAR Le 








import struct 


class StructField: 


III 


Descriptor representing a simple structure field 
def | init (self, format, offset): 
self.format - format 
self.offset - offset 
def | get (self, instance, cls): 
if instance is None: 
return self 
else: 
r - struct.unpack from(self.format, instance. buffer, self.offset) 
return r[0] if len(r) == 1 else r 


class Structure: 
def | init (self, bytedata): 


self. buffer = memoryview(bytedata) 





3x E Sx (LER FH T MaRS Ga GE F ER, ERS R gë P) @ — GE 
JBI Erres, GIS ën ph, Æ get O 4H, 
struct.unpack from() RRARMAPPRA-ME, £32; f ERANT Fr ex E wR 
VEZ UR 

Structure ZE Str SANS, Jes r Ier H E DOC ZS RUM, HR 
StructField jAi AEA., EB(#F Y memoryviewO , RAEE CE 
RT DES, 

f Fax MUS, (Or XE X — PE AC DIE dE ken, LE BL TR SPS 
SCART. DID: 








class PolyHeader (Structure): 
file_code = StructField('<i', 0) 
min_x = StructField('<d', 4) 
min_y = StructField('<d', 12) 
max_x = StructField('<d', 20) 
max y = StructField('«d', 28) 
num polys = StructField('«i', 36) 
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DOC AI Ri T ESSI BU BU XA 155 A BY 2 FF SRY S RB 213 : 








>>> f = open('polys.bin', 'rb') 
>>> phead = PolyHeader(f.read(40)) 
>>> phead.file code == 0x1234 
True 

>>> phead.min x 

0.5 

>>> phead.min y 

0.5 

>>> phead.max x 

7.0 

>>> phead.max_y 

9.2 

>>> phead.num_polys 





GR, diti nmn, Bt, REM f — 2515 
Doug, Pee iH, SEI Rieger (AUS E 
IER StructField , EREE) AI, iRIBIBUAS ERZS S] — LAMM 75 7A 
VESTRE, 

FE AAT EY fee RE "Err e DEE d, MMAS P fe FH ern as ITA, 
TUR f3 SER C BE te RIB eit 2 (RSA, H mp ae RB fa 28, 
FiBAGKAST PUT, SEAT iM CRIS LEI ID Structure X: 








class StructureMeta(type) : 


pd 


Metaclass that automatically creates StructField descriptors 
def _ init__(self, clsname, bases, clsdict): 
fields = getattr(self, ' fields ', []) 
byte order - '' 
offset - 0 
for format, fieldname in fields: 
if format.startswith(('<','>','!','@')): 
byte order - format[0] 
format = format[1:] 
format = byte order + format 
setattr(self, fieldname, StructField(format, offset)) 
offset += struct.calcsize(format) 
setattr(self, 'struct size', offset) 


class Structure(metaclass-StructureMeta): 
def | init (self, bytedata): 
self. buffer - bytedata 


@classmethod 
def from_file(cls, f): 
return cls(f.read(cls.struct_size) ) 
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TRISTE Structure X, (Rebut PMI MPa: 








class PolyHeader(Structure): 
fields = [ 

('<i', 'file code'), 
('d', 'min x'), 
(tadi, "min y'), 
('d', 'max_x'), 
('d', 'max_y'), 
('i', 'num polys') 


] 





IESU RB IN, Greg I. RRMA from fileO LEE EA SE 
AUIS ET GAVIA RD ESAE TS A F SABESETABS A SCHETRIREUSdR. LED: 








>>> f = open('polys.bin', 'rb') 
>>> phead = PolyHeader.from file(f) 
>>> phead.file code == 0x1234 
True 

>>> phead.min x 

0.5 

>>> phead.min y 

0.5 

>>> phead.max x 

7.0 

>>> phead.max_y 

9.2 

>>> phead.num_polys 





ERASER STA, Drei lt ES Ire e, PI, Int He 
FTA, PMFiBzÉXPBUIIZUZSBU— Tage, feft — TSN BOTAS SS SI 
BRIAR: 








class NestedStruct: 
Ai 


Descriptor representing a nested structure 
def | init (self, name, struct type, offset): 
Self name = name 
self.struct type - struct type 
self.offset - offset 


def | get (self, instance, cls): 

if instance is None: 
return self 

else: 
data = instance. buffer[self.offset: 

self.offset-*self.struct type.struct size] 

result - self.struct type(data) 
# Save resulting structure back om instance to avoid 
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# further recomputation of this step 
setattr(instance, self.name, result) 
return result 


class StructureMeta(type) : 


ttrt 


Metaclass that automatically creates StructField descriptors 
def __init__(self, clsname, bases, clsdict): 
fields = getattr(self, '_fields_', []) 
byte order = '' 
offset - 0 
for format, fieldname in fields: 
if isinstance(format, StructureMeta): 
setattr(self, fieldname, 
NestedStruct(fieldname, format, offset)) 
offset += format.struct size 
else: 
if format.startswith(('<','>','!','@')): 
byte order - format[0] 
format = format[1:] 
format = byte order + format 
setattr(self, fieldname, StructField(format, offset)) 
offset += struct.calcsize(format) 
setattr(self, 'struct size', offset) 





ZC ERIC A, NestedStruct fEINBR8 RISK 8775 9h — TE SEI T" VI z E 
DIS. CIWS ER SIG ëmt Eu ETE JR SCALIS E B] awe, ATREN 
AFERE- NAFEA, PUMA RIERA 5| £ FERT LU] 
AFZAL AR, CDU EZ purem, A, Murs 
(6, SIP 8.10 VAI, HIER SARAH A aa SS, 


IG rr DOE ERR, fais n] AR RIS : 








class Point(Structure): 


_fields_ = [ 
(<q, T, 
Cha; 'y') 

] 


class PolyHeader (Structure) : 
_fields_ = [ 
('<i', 'file code'), 
(Point, 'min'), # nested struct 
(Point, 'max'), # nested struct 
('i', 'num polys') 


] 





SATB, CEEE MRES LE, RIER F: 
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>>> 
>>> 
>>> 


f = open('polys.bin', 'rb') 
phead = PolyHeader.from file(f) 
phead.file_code == 0x1234 


True 


>>> 


phead.min £ Nested structure 


« main Point object at 0x1006a48d0> 


>>> 
0.5 
>>> 
0.5 
>>> 
7.0 
>>> 
9.2 
>>> 


phead.min.x 
phead.min.y 
phead.max.x 
phead.max.y 


phead.num_polys 





SB BAIL, AAR EKC RERS T. EMR AE SKA 


Ne? ew, SUBMABSS KNB. 


a 
° 


—HERES—TARRRE PME, Hais TREIE SD ARRA 
BR 6.11 /]| 833182510 : 








class SizedRecord: 


def | init (self, bytedata): 
Self. buffer - memoryview(bytedata) 


@classmethod 

def from file(cls, f, size fmt, includes size-True): 
Sz nbytes - struct.calcsize(size fmt) 
SZ bytes - f.read(sz nbytes) 
sz, = struct.unpack(size fmt, sz bytes) 
buf - f.read(sz - includes size * sz nbytes) 
return cls(buf) 


def iter as(self, code): 
if isinstance(code, str): 
S = struct.Struct (code) 
for off in range(0, len(self. buffer), s.size): 
yield s.unpack from(self. buffer, off) 
elif isinstance(code, StructureMeta): 
size - code.struct size 
for off in range(0, len(self. buffer), size): 
data = self. buffer[off:off-*size] 
yield code(data) 





ZAK SizedRecord.from file() Z2-*LA, ARNAN RER X J BI 


SAI, USR SS CERS LS Pip (AMA, ie — +E AX RS 
Zar, Du EER CHA. elen) includes size SAIET ETAETA 
BALRAM REE SIFAR AAZ DEAR JI Aa: 
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>>> f = open('polys.bin', 'rb') 
>>> phead = PolyHeader.from file(f) 
>>> phead.num polys 


>>> polydata = [ SizedRecord.from file(f, '«i') 
set for n in range(phead.num_polys) ] 
>>> polydata 
[<__main__.SizedRecord object at 0x1006a4d50>, 
<__main__.SizedRecord object at 0x1006a4f50>, 
<__main__.SizedRecord object at 0x10070da90>] 
>>> 





Bu, SizedRecord SAWARD RARER. STUER iter asO 7375 
KAHEL, Gre MAMTA Structure RAIA. GH 
FRR REA HBG, PIO: 








>>> for n, poly in enumerate(polydata): 
print('Polygon', n) 
for p in poly.iter as('«dd'): 

print (p) 

Polygon 0 

(1.0, 2.5) 

(3.5, 4.0) 

(2.5, 1.5) 

Polygon 1 

(7.0, 1.2) 

(buf... 3:0) 

(0.5, 7.5) 

(0.8, 9.0) 

Polygon 2 

(3.4, 6.3) 

(1.2, 0.5) 


(4.6, 9.2) 
>>> 


>>> for n, poly in enumerate(polydata): 
print('Polygon', n) 
for p in poly.iter as(Point): 

print(p.x, p.y) 

Polygon 0 

1.0 2.5 

3.5 4.0 

2.5 1.5 

Polygon 1 

7.0 1.2 

5.1 3.0 

0.5 7.5 

0.8 9.0 

Polygon 2 
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3.4 6.3 
1.2 0.5 
4.6 9.2 
>>> 





PT 48 im tz eres, LISS ` read polys O AAHAS MEER: 








class Point(Structure): 


_fields_ = [ 
Greg": att, 
Eua Eer? 
] 
class PolyHeader (Structure): 
_fields_ = [ 
('<i', 'file_code'), 


(Point, 'min'), 
(Point, 'max'), 
('i', 'num polys') 


] 


def read polys(filename): 
polys - [] 
with open(filename, 'rb') as f: 
phead - PolyHeader.from file(f) 
for n in range(phead.num polys): 
rec = SizedRecord.from file(f, '«i') 
poly = [ (p.x, p.y) for p in rec.iter as(Point) ] 
polys.append(poly) 
return polys 





8.12.3 iit 


Ej — PISA TZARREAN, Plasa aR as, WIRTH, wR, KLER 
AGHA. Am, CEA f [5] "Enn, 


Fënster SC E T SREL DOE, S— Structure SP 
@JEËEBJ, init O NIXUS — e D BGREBSPICEULE], SAARES, 4 
UB, iAH BEA REGI sk 5 El (D SAM KAIRIE, RH — Th 
ERTER- TF 1 193 893€ ED e, 3X] ELS SERE P) (ias == Us ISI 
BB, fü SET X, 


AT SULA LAST G1, SES StructField iak, APE fields Dä 
CHOKE SH E ESE: TREE I BA StructField HRR, CR Mu ASS 
IB Rr Sleigh, TH StructureMeta ES MAWARE MN BAIS r jx EIS 
Wes. Zigar I Ez C ES FH FIERA (58 8538833. — 1 m E TER SL BE 
FEAST, MARSH 2h T [a] Eh, 


StructureMeta B— 4 (& $3» 81875 ME E m ISIXEZE TRI, BEH, WR 
FERIERE T — p ER (< SERIE k pak > Serie, Beas 
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FECA TINT BB LAI Ie LER ADE, RAST UA BE SMM A, (BEE SCR Pal 
ADT RETIRES. an, fi nISETS LEER EE ZRBUASTÀ, LER FI812343: 








class ShapeFile(Structure): 
_fields_ = [ ('>i', 'file code'), # Big endian 
('20s', 'unused'), 


('i', 'file_length'), 
('«i', 'version'), # Little endian 
('i', 'shape type'), 
('d', "min x'), 

Cd's miny Js 

('d', 'max_x'), 

("d', 'max y'), 

Ca", "mium, 

('d', 'max_z'), 

('d', 'min m'), 

('d', 'max m') ] 





LAIRI IS St. memoryviewO WEA LSD SKI D se Hr DOS il, rr 
TERR EBJR, memoryviews PJ ASIME- P3 z< 3a EE SCABINI ABA, Gr 
SEH rm, IRC DIS OUR E MoBIETZBBJU)J EESTI). RRE 
-FPFE DRH ERUCTUP RE, (08 A123)—^ 2: BJIE II. MAF 
HAMAR, ERMEECFENNGLEASIME. Alt, *R7 zç Ë) 
EEA 

MARSRHAHS > n] UTERIS [137 Fox E CAR, SBS 813 Jer fe FB 
fxh as KJ gË — 25 5 8.10 | DS EZ XT AERIP SE E EIB BU ile, FAR 
NestedStruct #HABHWAWMHAX, 9.19 7] VB — 7 S FHzU2S S) 8 RRF, 
All StructureMeta AERA. Python BI ctypes BAUE RES en, "Ede DE T XXE 
MEE, EE E EA UIE e, 


8.13 6.13 ZRI RI ARE 


8.13.1 E] 


L— 


is == RET — “(R CI) AUS SR EE Se SUNT S EL fn TT EE 


8.13.2 RDR 


WET REA, EIRIAU I EBTBAATSNBJZEZNISE, PINS BE 
FH Pandas EE, 

A SiE AG, KISE— EF Pandas ROA EDU SH TB DI dee A us 25 H 
Jun NF, ERS ZALAR, 3x7 MISE SS IS AI 74,000 (TRUE 
DI CSV xt, 
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>>> import pandas 


>>> # Read a CSV file, skipping last line 

>>> rats = pandas.read_csv('rats.csv', skip_footer=1) 
>>> rats 

<class 'pandas.core.frame.DataFrame'> 

Int64Index: 74055 entries, O to 74054 

Data columns: 

Creation Date 74055 non-null values 

Status 74055 non-null values 

Completion Date 72154 non-null values 

Service Request Number 74055 non-null values 

Type of Service Request 74055 non-null values 
Number of Premises Baited 65804 non-null values 
Number of Premises with Garbage 65600 non-null values 
Number of Premises with Rats 65752 non-null values 
Current Activity 66041 non-null values 

Most Recent Action 66023 non-null values 

Street Address 74055 non-null values 

ZIP Code 73584 non-null values 

X Coordinate 74043 non-null values 

Y Coordinate 74043 non-null values 

Ward 74044 non-null values 

Police District 74044 non-null values 

Community Area 74044 non-null values 

Latitude 74043 non-null values 

Longitude 74043 non-null values 

Location 74043 non-null values 

dtypes: float64(11), object(9) 


>>> # Investigate range of values for a certain field 

>>> rats['Current Activity'l.uniqueO 

array([nan, Dispatch Crew, Request Sanitation Inspector], dtype=object) 
>>> # Filter the data 


>>> crew_dispatched = rats[rats['Current Activity'] == 'Dispatch Crew'] 
>>> len(crew_dispatched) 

65676 

>>> 


>>> # Find 10 most rat-infested ZIP codes in Chicago 
>>> crew dispatched['ZIP Code'].value_counts() [:10] 
60647 3837 

60618 3530 

60614 3284 

60629 3251 

60636 2801 

60657 2465 

60641 2238 

60609 2206 

60651 2152 

60632 2071 
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>>> 


>>> # Group by completion date 

>>> dates = crew dispatched.groupby('Completion Date') 
<pandas.core.groupby.DataFrameGroupBy object at Ox10d0a2a10» 
>>> len(dates) 

472 

>>> 


>>> 
>>> 
>>> 


# Determine counts on each day 
date counts = dates.size() 
date counts[0:10] 


Completion 
01/03/2011 
01/03/2012 
01/04/2011 
01/04/2012 
01/05/2011 
01/05/2012 
01/06/2011 
01/06/2012 
01/07/2011 
01/09/2012 
>>> 


Date 
4 
125 
54 


>>> # Sort the counts 
>>> date counts.sort() 
>>> date counts[-10:] 





Completion 
10/12/2012 
10/21/2011 
09/20/2011 
10/26/2011 
02/22/2011 
10/26/2012 
03/17/2011 
10/13/2011 
10/14/2011 
10/07/2011 
>>> 


Date 
313 
314 
316 
319 
325 
333 
336 
378 
391 
457 
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AMET 2011 Ẹ 10 A 7 BN BRMEISR ULT IBTERRBS El EI! ^ 7 


JU 9 


8.13.3 iit 


Pandas @—MA BRE I EAHA, REBAR BETA. 


BEREM 





PRANTA 21 ja tE. WENE, TASHA m REKER, x 
KAERRA 8 
8.13. 6.13 RGA SARNE 205 


CHAPTER 


NINE 


A def BA E S EI SS AIRA. = BJ El NEU DES ID ES SUR S 
SIDEN da, PREIARBBRUSR TERESA RAKE 
FEM, ERMA. AM, — EBRR AN RI FS EIB GE 221512 AA X C ix 
Bins. 


Contents: 


9.1 7.1 nix T SX 2 E S ABJERIZA 
9.1.1 GIS 


(A435 — 1 n] SEES UR S TUIS KA, 


9.1.2 ERAR 


HTE- DARRERES, PAAA * 925. DID: 








def avg(first, *rest): 
return (first + sum(rest)) / (1 + len(rest)) 


# Sample use 
avg(1, 2) # 1.5 
avg(1, 2, 3, 4) # 2.5 





fru BI Fh, rest SD Pr BIISSEN DI, ARERR FRIE'E H 
BY f — SFr SURE TT IS ARBITER, 


TE EN S B X EF S 3X, BEI TUA ** ARB. IA: 








import html 


def make element(name, value, **attrs): 


keyvals = [' %s="%s"' 4 item for item in attrs.items()] 
attr str = ''.join(keyvals) 
element = '<{name}{attrs}>{value}</{name}>'. format ( 








206 








(Python Cookbook) #=hk, Release 1.0.0 











name-name, 
attrs-attr str, 
value-html.escape(value)) 
return element 


# Example 
# Creates '«item size-"large" quantity="6">Albatross</item>' 
make element('item', 'Albatross', size='large', quantity=6) 


# Creates '<p>&lt;spam&gt;</p>' 
make_element('p', '<spam>') 





TRE, attrs E-THSMAREAMRNKRFEAN SA, 


WR y 26 BR SABRE SSMS Aen, DUANE 
FA *30 **, Ha: 








def anyargs(*args, **kwargs): 
print(args) £ A tuple 
print(kwargs) # À dict 





TARTAR, PAUBEMASRASl args TA, MAKRFEMS BH 
ZH kwargs FH, 


9.1.3 Wie 


— * SAREREA OE X8 See, To E EN SEH Or 
BE — 23, £ — 3EEEBE, fE * $325 ZAP UAE X SS, 








def a(x, *args, y): 
pass 


def b(x, *args, y, **kwargs): 
pass 





9.2 7.2 RERKEFSRHAM 


N 


9.2.1 g 


EE EE S T sl S FR X EFSA b 


9.2.2 ERIR 
Tisi A e AN lr * SAREA IBIABERASDSERRCR. EDAD: 
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def recv(maxsize, *, block): 
"Receives a message' 
pass 


recv(1024, True) # TypeError 
recv(1024, block=True) # Ok 





Al FARRAR, FRNA S u B 6 SX DEE HIRE <Ë F£ tk 
tl: 








def mininum(*values, clip-None): 
m = min(values) 
if clip is not None: 
m = clip if clip > m else m 
return m 


minimum(1, 5, 2, -5, 10) # Returns -5 
minimum(1, 5, 2, -5, 10, clip-0) £ Returns O 





9.2.3 Wie 


(EECHER AE 
Soli, GI, SR RM F— FE828 BF: 








msg = recv(1024, False) 





SIR US FAB recv EESTI IRAAZA, ABH SAAR BS False S35 2l JECSK T DI 
Pn. (Big, WRI RIBUS CDe I: 








msg = recv(1024, block-False) 





A, ml SIE (EFI **kwargs SREY, [AI73TEGBFHEESX help 
BEN ih WS EB EA ERR : 








>>> help(recv) 
Help on function recv in module ` main .: 
recv(maxsize, *, block) 

Receives a message 





Bm bl X te S zu £ — Ek xESaBSBHUIRBRSH. GI, Eile ARARE 
*args 4l **kwargs BUF 7958] A RARAS, 9.11 7] T8 — T 3URERJ BT, 


9.3 7.3 fS ER LS USD US a 


9.3.1 [52i 


M53 Y TEEN, RJ AS TEEN DIS 307 HRMS, BU IE ELS 
(2 FEE AL Be 5 Së 8 AIR SAM TIC ZA fS Fa, 
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9.3.2 ERAR 


IEN BUE IE MRM DA, CHEERED MA EFI AE Fx Ef 
ZA, FIM, FIS — SUE SAR: 








def add(x:int, y:int) -> int: 
return x + y 





python RR EDANA EE RIVE P BIB d, CIE Oe e, TNI 
27 DUE ZAR US In Zee. AM, WAL RISB AGKUHSL TS f 
Bu, BIA LAMER TEAM STR, pd lues UDO vn, 








>>> help(add) 

Help on function add in module main . 
add(x: int, y: int) -> int 

>>> 





ERE eT bA EFF S KEAN SR ZEE DUE (URF, TETTE, HRS 
=), TNEDBESSKUHIB RHZSSIUB 49 RST sa, 


9.3.3 iit 


GÉIE he UI CEET annotations BIER. Us 








>>> add. annotations __ 
{'y': «class 'int'>, 'return': <class 'int'>, 'x': «class 'int'>} 





BRN SRA A EARS, BEEKE ACE. AA python 
ee Ee EE x` 
PARK, iY RE FERRER IE NESW em, Lie] AA ALA FH ERI, 


BS 9.20 /| VS B3— P SR DS ZB RI, HART UA FHIERESKSOUU E Dik (tes 
SkEÉIZN ) 


9.4 7.4 ;E [8] £ ^ JB BJ EFL ZA 
9.4.1 GIS 


TR BIS — ^ n] Do [E|] Z MBAR 


9.4.2 ERIR 


ATRIRESMA, GEES return —"zv2B8ACT f. POO: 








>>> def myfun(): 
. return 1, 2, 3 
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>>> a, b, c = myfun() 
>>> a 


>>> b 


>>> C 





9.4.3 Wie 


RE myfun() &.EzoR[BE Y Z ^B, Ch ESE CGU TATARE, Gr 
WAALER, SHLAA EE rr EH, MRSS. H 
A0 LI: 








>>> a = (1, 2) # With parentheses 
>>> a 

(1, 2) 

>>> b = 1, 2 # Without parentheses 
>>> b 

(1, 2) 

>>> 





SFT [8] — ATHARE, SI ARARE, MR 
Enn, Saz" ARRIKA REL IRA te e D JL (828 5 
SSS, SNARES (B SA SE EE OA [n] B] BA TC AB AS T : 








>>> x = myfun() 
>>> x 

(1, 2, 3) 

>>> 





9.5 7.5 E X BEA S SXEJERIZA 


9.5.1 g 


-k 


UB XE X — "ESAE E 7375, "B9 — 1 EX 7 S IUE RTARBUJERS — T SEI, 


9.5.2 ERAR 


XE X.— T£ eJ k £ ZB AM SIRE SS BJ, REAREA ESR AE — TAA 
18, FMPAISRIARA MTS. Py: 








def spam(a, b=42): 
print(a, b) 
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spam(1) # Ok. gei, b-42 
spam(1, 2) # Ok. a-1, b=2 





WMREUS MWe — ^ PE CK S SS ut Jak. RSMAS, o DIS None 
fEARIME, MR IR: 








# Using a list as a default value 
def spam(a, b=None): 
if b is None: 


b= 0 





SD SR AA Ate DT SL B, MEM X Nut F E ask U SS RENE Bt 
AK, AAR ARS : 








_no_value = object() 


def spam(a, b=_no_value): 
if b is _no_value: 
print('No b value supplied') 





HATNA FANER : 





>>> spam(1) 

No b value supplied 

>>> spam(1, 2) #b=2 

>>> spam(1, None) # b = None 
>>> 





FARR E — A None ANEEMIA NEAEH. 


9.5.3 Wit 


EMPRESA RBS Ria BA, IDN RE XA, TAERAA E 
RANE F. 
B, SAVA SUPE DUDUCE BERGE CN BK, ës FINZX 4-1: 








>>> x = 42 

>>> def spam(a, b=x): 
print(a, b) 

>>> spam(1) 

1 42 

>>> x = 23 # Has no effect 

>>> spam(1) 


1 42 
>>> 





te) SPINS x BTE DOEN IS JAA A S LETTORE RADI, jx EE] GEI yE XY 
BY (Bei O RE f CHUSA A T o 
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BR, EMABBRRIDMEUNUAIRANBISPEJXSÉR, LESE None, True, False, ZZ 
FB. zip, TARBRPMRS AB: 








def spam(a, b-[]): # NO! 





WRIA T, SKU E CER 1875 18 42 BUR UICEEA SU SHAM, HENS 
DE PAR AARNA EA B, Hat: 








>>> def spam(a, b=[]): 
print (b) 
return b 


>>> x = spam(1) 

>>> x 

L] 

>>> x.append(99) 

>>> x.append('Yow!') 

>>> x 

[99, 'Yow!'] 

>>> spam(1) £ Modified List gets returned! 
[99, 'Yow!'] 

>>> 





PURA E u 2 7 SMBH. 7g f W 6 jx dS UB £ E, RISA B ix A 
None, ZE eEëN Biet, MMPI Re, 

EMA None (BAER is RIFT SIRES, (So Cen, SENECA 
RAIL T FID2 3428694818: 








def spam(a, b=None): 
if not b: # NO! Use 'b ¿s None' instead 
b = [] 





XAZ5HAIMETRE None GALERA False, DEEG EXE SR (ELAK 
EBA 0 MFR. IR "CH. FHS) PERS False, A, Lëps Sie 
LA ABS ke RAIA. EERD: 








>>> spam(1) # OK 

>> x = [] 

>>> spam(1, x) # Silent error. x value overwritten by default 
>>> spam(1, 0) # Silent error. O ignored 

>>> spam(1, '') # Silent error. '' ignored 

>>> 





Bj — ^ ie) d EE n P, ARE SAMS MTR ASRS Bt (5b FH Ses 
EK, CAN E SS RII Dn BER Sr IG None, 0 8# False (AMV 
Pi] (Bieber pr, SIRRAP BRA). Alt, meee 
{tHE HERTIER T. 


ASR RX M, (p eI UAGUE— 4-18 — 75: — JAEN ER SCDI,. MeL 
DI no value SEA, ERARE, MIN BIRSReRSM Ë IR x T SED za 
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$KE. ix EB REL ERE FH PN RIBEZE E XBIUT no value SCDE Ser A. A, 3x 
PARERA BERE TS UZUEOIEBHDKT., 

jXE X object O DORIS EZB ERAT AG object £ python FHPTBZSRJZ&25, 
fi eT LAGU object BHM, (BieiutescpISTEASCERFIAE, Ah EHBE FH 
HAA, RARER (AA ERBER, KEBLE 
BIHE). Gr BEGB SIE. RE. ix NIERAPETXBJSEIK, AAKREAROM 
RERE EJ — ERA TO C 


9.6 7.6 E Elte EE 
9.6.1 og 


ABA sort O RFR AREA, (ARKH def Z5 — Ë TER 
a, Neth EDGE 2 EE 75 UA PIE 3 se 62822 TAR, 


9.6.2 fF RAR 


H — ERRIRE, DUREE —SMRIATAVBAIA E, REET LAGER lambda R 
AARRE Y. Cee: 








>>> add = lambda x, y: x + y 
>>> add(2,3) 

5 

>>> add('hello', 'world') 
'helloworld' 

>>> 





REFAH lambda Se SCR. FAIR IFA : 








>>> def add(x, y): 
return x + y 


>>> add(2,3) 











5 
>>> 

lambda SEAS AAA EFI REHEARSE reduce $: 
>>> names = ['David Beazley', 'Brian Jones', 


TN 'Raymond Hettinger', 'Ned Batchelder'] 

>>> sorted(names, key=lambda name: name.split() [-1] .lower()) 

['Ned Batchelder', 'David Beazley', ‘Raymond Hettinger', "Brian Jones'] 
>>> 
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9.6.3 iic 
RB lambda RIAN RITE EEN, (HSC DIER S ARMIN. MAREE 


FARAR, CAMERARIA. aEUABEERHIBJBETEIDI, i 
S MAA, PAROI. GIL, 


f eT DANTES FH lambda SEI KEES E ABB python (i. (2H, SiS AJ mE X 
TARANA NARRE RAP pe (E [e] ij BEL ZI] FR Fe BIEN M, RSS SU 
lambda Si DESST, 


9.7 7.7 ERARHRS se (Ë 


9.7.1 josh 


(FH lambda EXC —/ EE AERA, FABLE SCENE 8S3 8038 06 35 SAE. 


9.7.2 ERAR 








HA F RIBTVIBBSANOR : 
>>> x = 10 
>>> a = lambda y: x + y 
>>> x = 20 
>>> b = lambda y: x + y 
>>> 





MÆRE, a(10) #l b(10) 3&[nI B 45 SST, ? MRM AER 20 T 30, BB 
ARATRI: 








>>> a(10) 
30 
>>> b(10) 
30 
>>> 





APN AMWEF lambda RARAHI x z&—  EJEHS2 8S, TATNA, TAS 
FETE MATRA, PRAISE Stin, D. (CRT: lambda R 
IAHR, x BPTI AIA. Git: 








>>> x = 15 


>>> a(10) 
25 
>>> x = 3 
>>> a(10) 
13 
>>> 
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WER FRA LETRA" ES BREE MARIE, RTOUEERBA S 2 Ë E X WEE 
Hin, SUR Baits: 








>>> x = 10 

>>> a = lambda y, x-x: x + y 
>>> x = 20 

>>> b = lambda y, x-x: x + y 
>>> a(10) 

20 

>>> b(10) 

30 

>>> 





9.7.3 Wie 


fx gU SE Del E SR DLN Bix, SEESH== ole SIB) lambda R 
IATL. Hat, Wwe —MBM ELSI HES GIS 4 lambda RARIK, AHAB RM 
RETE MATRICES RADIA. HSN: 








>>> funcs = [lambda x: x+n for n in range(5)] 
>>> for f in funcs: 
. print (f(0)) 


dam É Ë A - 





BELAREA n ADARRA. MERINA —#FhJ zV E E 
— E: 








>>> funcs = [lambda x, n=n: x+n for n in range(5)] 
>>> for f in funcs: 
. print(f(0)) 


Ë Dä N = O +: 





STI FREE UE (BERT, lambda AREE SCENE RL RES EENE. 
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9.8 7.8 RL nS 1182159222 4" ZA 
9.8.1 [JER 


fic fg — 18 ELS python (SHEA callable TR, Ji T [B iS e£ Zi SX E — 
BE, (BBIRCBUEMONETD, SRIRAM HE T. 


9.8.2 ERIR 


QE] 5R s == Ek 7 ER BE EX S XX EX, Drei functools.partialO . 
partial) BÉIS T£ SE CDI, HDR EIB FB BJ DS 
ST EA. "Se, (iia RBIS: 








def spam(a, b, c, d): 
print(a, b, c, d) 





MERIH partialO GÉIE SET SE Eug 








>>> from functools import partial 

>>> s1 = partial(spam, 1) £a = 1 

>>> s1(2, 3, 4) 

1234 

>>> s1(4, 5, 6) 

1456 

>>> s2 = partial(spam, d=42) # d = 42 
>>> s2(1, 2, 3) 

12342 

>>> s2(4, 5, 5) 

45 5 42 

>>> s3 = partial(spam, 1, 2, d=42) #a=1, b = 2, d = 42 
>>> s3(3) 

12342 

>>> s3(4) 

12442 

>>> s3(5) 

12542 





AH partialO BIXEXSESZOTERII— 318) callable WR, SHY callable 
RAW EHESR, SARIRILBUORNAEXBUSZUSJREOK, BUESRBURSJUS SS 
RIGA. 


9.8.3 iit 


AT RO EVER SB SOT IF, FARAI — 5B 
T. 
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BMF, Bri DOS SE (x,y) ERT. PRET UEA TRES 
PRANK TT SA ra ZB) AEBS : 








points = [ (1, 2), (3, 4), (5, 6), (7, 8) ] 


import math 
def distance(p1, p2): 
x1, yl = pl 
x2, y2 = p2 
return math. hypot(x2 - x1, y2 - y1) 





PERIZ BURT SABA, RERUNS el NES RHPA, A 
RHY sort O HiAHR—-TRRFEAREBE MASH, (BEL Heer Ë £ 
Z9DUGEIEN (distance() RH ES E E € 3 ED, MERWE partialO R 
fi Aix A [8] a : 








>>> pt = (4, 3) 

>>> points.sort(key-partial(distance,pt)) 
>>> points 

Lë te ly 2), (56; 6), (T, 82] 

>>> 





2. partial() iE SE 4 FH B Él (th EEN PH fe FE BJ [E] US EE ZB X. fl 
Wl, FEEFEE, A multiprocessing 3K5ezzib$R— NARA, ABXMER 
EANA result JEM — 4 n3 logging BRAN GAR: 








def output result(result, log-None): 
if log is not None: 
log.debug('Got: Z%r', result) 


# A sample function 

def add(x, y): 
return x * y 

if | name == ' main ': 
import logging 
from multiprocessing import Pool 
from functools import partial 


logging.basicConfig(level-logging.DEBUG) 
log = logging.getLogger('test') 


p = Pool() 

p.apply async(add, (3, 4), callback-partial(output result, log-log)) 
p.close() 

p.joinO 





3148 apply async OO ERG, WEA partialO f&X&ERZMT) logging 
ER. M multiprocessing HHA — 7r Bir 4D —— EMMA SERS 418 2 8] GA 


SN. 


fE2g — 7 2SIABSBI-E, Bie F 35 SARS AoA, socketserver RRi ES 
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SERED MT B AY echo ARS BS: 








from socketserver import StreamRequestHandler, TCPServer 


class EchoHandler (StreamRequestHandler) : 
def handle(self): 
for line in self.rfile: 
self.wfile.write(b'GOT:' + line) 


serv = TCPServer(('', 15000), EchoHandler) 
serv.serve forever() 





T, Bitri EchoHandler I-A ASS E ff BOIS) init. 757A. 
tran: 








class EchoHandler (StreamRequestHandler): 
# ack is added keyword-only argument. *args, **kwargs are 
# any normal parameters supplied (which are passed on) 
def | init (self, *args, ack, **kwargs): 
self.ack - ack 
super(). init  (*args, **kwargs) 


def handle(self): 
for line in self.rfile: 
self.wfile.write(self.ack + line) 





2AE, TÜIBUMEZXRHIBfETCPServer XARRAT. (BMRB RG 
(et El ASiRAW RMA: 








Exception happened during processing of request from ('127.0.0.1', 59834) 
Traceback (most recent call last): 


TypeError: | init  () missing 1 required keyword-only argument: 'ack' 





AIS TREIE (CS SAR, IR TIZA socketserver WIRTH SX Ei EAR 
HERR A2 k. (BE, WERE partialO MEERIZM AM R—_4 C fii ack 
SANGER MCHA], MF: 











from functools import partial 
serv = TCPServer(('', 15000), partial(EchoHandler, ack=b'RECEIVED: ')) 
serv.serve forever() 





EINAR, init O AAV ack STXPREB7; Ue Ren, RS 
BB ack 79— "sub X EFSA. X< smi EE S Mo MANE 7.2 An EI IO Z 
Dr Y, RATASE F. 


(S£ BE partialO BESRIMNBS2825R, lambda RARES, EESU, Z2 B0B9JL^" 
BFI AEA Lë 4893818 X: 








points.sort(key=lambda p: distance(pt, p)) 
p.apply_async(add, (3, 4), callback=lambda result: output_result(result,log)) 
serv = TCPServer(('', 15000), 

lambda *args, **kwargs: EchoHandler(*args, ack-b'RECEIVED:', **kwargs)) 
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ju S ID BESCHE DO ER, MEMEA GS Hr ben, (TS AR 
Ath SDE. GEIER partialO FUASMEWMHRATRHSA ARESA 
FIE) 


9.9 7.9 1518873; A925 8818 JJ E 
9.9.1 |o) 


(KA — ER init O Z37APRERGEXCT — 7378928, ATMS, mE E E 
TR pk — PSR 


9.9.2 fie RAR 


ASRS, RIUMSEFBHI TISRAEEERA DD SETA bt GEIEN, STI, mU 
RAIK REA AIR IR RARUS R RIRE] URL Se H, 








from urllib.request import urlopen 


class UrlTemplate: 
def | init (self, template): 
self.template - template 


def open(self, **kwargs): 
return urlopen(self.template.format map(kwargs)) 


# Example use. Download stock data from yahoo 

yahoo = UrlTemplate('http://finance.yahoo.com/d/quotes.csv?s={names}&f={fields} 

for line in yahoo.open(names-'IBM,AAPL,FB', fields='sliciv'): 
print(line.decode('utf-8')) 








Gro EE 18) EE BER OR TES : 








def urltemplate(template): 
def opener(**kwargs): 
return urlopen(template.format map(kwargs)) 
return opener 


# Example use 
yahoo = urltemplate('http://finance.yahoo.com/d/quotes.csv?s={names}&f={fields} 
for line in yahoo(names-'IBM,AAPL,FB', fields='sliciv'): 

print (line.decode('utf-8')) 








9.9.3 wie 


Ante, MAE- DAKARE SEG aR MIMS RAT ae 
FH, tee, ŒX UrlTemplate RAVE BM Rie 7o fE R7 1075 CE fd IB, MER 
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aJ open) HAF HR. 


fi FB — ^ VJEEEE Zi ox m] EL SOR m EBÜUUE—LEE, HER, —" C HIBISLE— 
PAR, AATEABARRLS — SN Bp II, BJA Es ama S ini 
SCRE MATA, DAD, ERMA RAR, opener) DÉI T template 
BRN, HEH FOKBJUS FH IBRH'E, 


E O qu eio epe Rd SBS, Ils SERI 
A. ERRAR SAMS, ABR IE — PRSEJDISIA TUULTERU73 R. 


9.10 7.10 r5 84 AS S BAY US EFI AC 
9.10.1 jo) zi 


ACS PB Z JENAR 89 ë FJ (OS NER Sa eE 
DAS), jf E (ug ss RLAR AARS, MEEA, 


9.10.2 ROR 


RREZEN EE E EIERE — all 
EIR SACEKA 7g DELEGA, 3xí175xE OD R— 8832 UR FB [TUS EFL ELE] EI 
DE 








def apply async(func, args, *, callback): 
# Compute the result 
result = func(*args) 


# Invoke the callback with the result 
callback (result) 





Ska. E, ERAS ST UME BAAS, SRA, ETE Ss, (HE x EE 
AER X D BJ, SX DU ES EEG [BHSEE ZAR USRd. LS m EIS 
FJ EA 1505859801: 








>>> def print_result(result): 
print('Got:', result) 


>>> def add(x, y): 
return Xx + y 


>>> apply_async(add, (2, 3), callback=print_result) 

Got: 5 

>>> apply_async(add, ('hello', 'world'), callback=print_result) 
Got: helloworld 





ES print result OÓ ABMRMABRR-FESR result, BERDI A Rh fi E, 
rm 24 481E[8] iB eg i) e] E fth 3s EAA EIRT Q a SUN. 
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23 fiblsseEz Beim, —MAASER-TAEAAKKE— ti SA 
3X, Hut, Lëtz re SUE, fXUXSI—^ result MARR WS 
BH 1: 








class ResultHandler: 


def _ init__(self): 
self.sequence = 0 


def handler(self, result): 
self.sequence += 1 
print('[{}] Got: {}'.format(self.sequence, result)) 





(EFAIXSAAIAT E, SEU TED SCHT, RAEN handler() WED AR 
188 75 [a] Us EL : 








>>> r = ResultHandler() 

>>> apply_async(add, (2, 3), callback=r.handler) 

[1] Got: 5 

>>> apply async(add, ('hello', 'world'), callback-r.handler) 
[2] Got: helloworld 

>>> 





PMA, FARNESE, RIUMSRI— C BIeHBIAAZB, Gel: 








def make handler(): 
sequence = 0 
def handler(result): 
nonlocal sequence 
sequence += 1 
print('[{}] Got: {}'.format(sequence, result)) 
return handler 





FII SRIBIELZ; 383—711. : 








>>> handler = make handler() 

>>> apply async(add, (2, 3), callback-handler) 

[1] Got: 5 

>>> apply async(add, ('hello', 'world'), callback-handler) 
[2] Got: helloworld 

>>> 





TERI — 8 1&B73;R, RITU RIUMSSK ERA [S] REB : 








def make handler(): 
sequence = 0 
while True: 
result = yield 
sequence += 1 
print('[()] Got: {}'.format (sequence, result)) 





WTO, MAREACH zeng) HAAR AR, SU RB: 





9.10. 7.10 SSES EDS ET UR EUR oi 
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>>> handler = make handler() 

>>> next(handler) £ Advance to the yield 

>>> apply async(add, (2, 3), callback-handler.send) 

[1] Got: 5 

>>> apply async(add, ('hello', 'world'), callback-handler.send) 
[2] Got: helloworld 





9.10.3 iit 


T [B| iS e£ 23 E] A PESE 26 BB £ RT BE Sp (AR E EAM. — BB 2 ER ES] Ze [E| US EF] 228 E 
WRIBGKPACTIARBHETT. FAC, ERATARA R Ze MATERIEL OBA. 
QO SR RAB LE [e US GERAT SIRE, ABR MA HEROD el UR CEU SS BATIK 


SS 
SEAT. 


Zënn CS J SEI HI re, MAE- TNS BJ tAn 
EAA) REE- ERE C. WMATA, HAERTER 
A ERE II UARIS BHT RR RMS, Eee AAR AREARE, 
Alt, SE Cl IEN D DU IS =a (RBR Elsie), 


UREA, MESSNER SiR, CEMWARHF, nonlocal 
Fabia GI SRE Fokis am S Z= [Bl MRAM, WRIA SR, BS 
IRTE. 

Tn f FH — ^ UMSKTE 23 — ^ [alii GEI at SE ES ERI, CRABAAB HAR. Sie 
x KUR, Chez, AJAR NAAM. HEA, e ARA AA 
OS M7031 nonlocal AA. AA IEN ek SS HEITE R4 Python RAM 
Desk smile AUMEAB— Etki EERS, LEESTBFHZ BUSSSEUSIFH next O 
, SC bipda RRB mg, REUE, DERAA HAM, teule 
ARK GIA AAI (8 — DA UI). 

TI ER (XX 1 SE 2228 [n] i] EF] 2 (6 Sen BRIE, te bb partialO WA 
RERBA. ERAH partialO WAR, (RaR TE SU FRASER lambda 
PATA SA: 








>>> apply_async(add, (2, 3), callback=lambda r: handler(r, seq)) 
[1] Got: 5 
>>> 





JASE 7.8 NALA, AURA partial’) RENEMSAREBICL 
XM RD, 


9.11 7.11 AREA 


9.11.1 [5]EX 


5 u s fe FH [B| US EL LIS (CR BIER tee, JH. (RZ NARH s n] BES FAL TERR BU 
Wü. MR SILAS SRILA SLES RE TSB TA, 
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9.11.2 RDR 


i (E FH ^ pk SS RO D n] ESE RARER SAA, ASR ARUBA, R 
1 BY F rz — SAT RAH SES A SA (BS 7.10 y 


T 








def apply async(func, args, *, callback): 
# Compute the result 
result = func(*args) 


# Invoke the callback with the result 
callback (result) 





HE ROKIESXÍTE — F RRA, CESTA Async SEN inlined_async 
RIMER: 








from queue import Queue 
from functools import wraps 


class Async: 
def __init__(self, func, args): 
self.func = func 
self.args = args 


def inlined async(func): 
@wraps (func) 
def wrapper(*args): 
f = func(*args) 
result queue = Queue 
result_queue. put (None) 
while True: 
result = result_queue.get() 
try: 
= f.send(result) 
apply_async(a.func, a.args, callback=result_queue. put) 
except StopIteration: 
break 
return wrapper 





XX pA R3 A ER RREA yield BOAREA IR. LES: 








def add(x, y): 
return x + y 


@inlined_async 


def test(): 
= yield Async(add, (2, 3)) 
print (r) 
= yield Async(add, ('hello', 'world')) 
print (r) 


for n in range(10): 
= yield Async(add, (n, n)) 
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print (r) 
print ('Goodbye') 





SORIA testO , MBSR RAV : 








5 
helloworld 





9.11.3 Wie 


meet SCD gn e T Sez. ERRA ENRAIAR, 


Bic, frsEEEEFHEUBIUSBU(RUrR, RERET EU LTE FE ke AC e ak 
ASAT EUR (usa, SRB RBI, MARRURA IS RE ER Ze 
apply async() DÉI ST SATAN Ses, REA IB zu rH t; PJ eae J| £ A 
(ELSE, ERE. SAB SS). 


TEV SPSS Ja AS tB š E pk Ba EK ALT] PCT RUIN US, AMR, yield RF 
zx — ^ EB SR pR 2k E — MAH, PE FRAEN next O Bk send() D 
jikX AE A En 822022 t. 

JEE DX IEEE, AVDA inline async O tR AAT. St 
E, Rifles 12] E gS b 2289PR yield A, #—K— ASX, Dil 
ZEIEN EGISSET —` result DAF E TRIBILA — T None 18. $2AI7T 38 — T B E 
SIE, MEASURE RIK EM as, BARREA yield A), AAE 
— Async RARE, ABPMARMNRSRRMSM, It e ECH A 
apply.asyncO , “AM, ix^ ib 8 T Ee 98D SCH RAE TSN SAR 
2, SR putO AAKA,. 


XAT, IER RELA RES PERRET TTA T. DERBPAALBDOEIBITARBAT EB) ai EA 
fT getO fE. WRB, CES put ER Web, SURE EMI, BB 
ZFC PRE SGA RAI SIR, SAME ED apply async O ARRA E 
BJ, OB E A eer HS e, rel DIE D multiprocessing EK E, 
ERIN IE PAITRS TH BRE, MOR ATM: 
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if 


. name == 


20 ' main ': 
import multiprocessing 
pool = multiprocessing.Pool() 


apply async - pool.apply async 


# Run the test function 
test() 








f. 


an, 


Zb Ef RH NAIME, (BIESERERUBISR UBI yt S n5 == ANG) 


Ti i ZB Te ES 21] E pk ES EK ALES Js BJ DUTY CE E EE ll Së —75 ER EPBSER EI. LE 
ft contextlib BY €econtextmanager Rifa Di f — ç A SRREBUIXIS, Wil 


— yield ADRA MSA E RXCESISSRTU GE SG ASE MITA Twisted Ë 
mie Tr 3ES SUUS) PREX [eT UR], 


9.12 7.12 ADABFERNSS 


9.12.1 jo) 


(EY Rëpp Srel, RIFE TUE DUE ZRBS PIS? E, 


9.12.2 RDR 


LTE) 


BPR, Dip TANK STS lah, Be, Meas is 
SOT TER ARB! MADE EUH EL ERKIN DE. (OD: 





def sampleO: 


n-0 

# Closure function 

def func(): 
print('n-', n) 


# Accessor methods for n 
def get_n(): 
return n 


def set_n(value): 
nonlocal n 
n = value 


# Attach as function attributes 
func.get_n = get_n 

func.set_n = set_n 

return func 





PR ee AMET: 
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>>> f = sample 
>>> £0 

n= 0 

>>> f.set n(10) 
>>> £0 

n= 10 

>>> f.get nO 

10 

>>> 








9.12.3 Wie 


H f VÉBB;S Së CALF, Goen ST, nonlocal ABAE AiE 
RIAS EROR TIE DAI EB ZE SHG, Ak, ARB PR 8 075 EUH 
1518] 7575 0 XE BAL, 307 ER SEDIT TR C (REHA EEK), 


Aye - SAT, (OTI, MEM XU DUE S hl ET PI BAR 
$j—^ E Ba Scr bRIBEBURT, BIRD: 








import sys 
class ClosureInstance: 
def _ init__(self, locals-None): 
if locals is None: 
locals = sys. getframe(1).f locals 


# Update instance dictionary with callables 
self.__dict__.update((key,value) for key, value in locals.items() 
if callable(value) ) 
# Redirect special methods 
def len (self): 
return self. dict [' len ']O 


# Example use 
def Stack(): 
items = [] 
def push(item): 
items .append (item) 


def pop(): 
return items. pop? 


def _len_(): 
return len(items) 


return ClosureInstance() 





gl Gegen CES LER: 








>>> s = Stack() 
>>> s 
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« main .ClosureInstance object at 0x10069ed10> 
>>> s.push(10) 

>>> s.push(20) 

>>> s.push('Hello') 

>>> len(s) 


>>> s.popO 
'Hello' 

>>> s.popO 
20 

>>> s.popO 
10 

>>> 





ARMAS, AMUBISTERASLC rn EE SE, MaRS LEI 
PI CHR — 1 2S BJTEBEXI EE : 








class Stack2: 
def _ init__(self): 
self.items = [] 


def push(self, item): 
self .items.append (item) 


def pop(self): 
return self.items.pop() 


def len (self): 
return len(self.items) 





RRIA, MARBUT FAIZ 








>>> from timeit import timeit 

>>> # Test involving closures 

>>> s = Stack() 

>>> timeit('s.push(1);s.pop()', 'from main | import s') 
0.9874754269840196 

>>> # Test involving a class 

>>> s = Stack2() 

>>> timeit('s.push(1);s.popO', 'from __main__ import s') 
1.0707052160287276 

>>> 





ARER, AAWARIGTERERAE 8%, ABBA ERE RESI ANLASS 
(till, BIEJE'AGEESITUAN AS RAM self 2B. 

Raymond Hettinger Wik MalMixit ih f BAUME RHE. Tb, (mis 
"LE FE EB)s STAD hati, mm ËCH SSC Dreem, 
DI, KEZAR EI MAA eh SEET, FAME HA 
ft 83 LEZEBELE— Ek REN (teal EA ClosureInstance PH SWAY len O 
SEHR, ) 


Ra, MAGES AASB AREER, ATACHERMER- "SS 
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RENE ? (SA, II IO ATA Ea TERREA). REMI, XT Er 
Lie) 2 85 PI3BSE E 8 p — 1 S ER DIT 

SI, fEBOEIBUJEN RAMA RMA ZEA SE BJSCRILUBE, UM == Em UN 
BA. Was mb, ARR RR EAI RIRN BAA E. 
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CHAPTER 


TEN 
B/A: RSWR 


2 E = EE 2 ; sa B°J 28 #l] 2Š E X £ 2 BJ SR, J) ha LE EE AE) 
Python FE. HAA TAN, BARRA, OK. WFE ED K S FB BJ ix THS 
rÑ 


Contents: 
10.1 8.1 rX 2132855 A FR UR 
10.1.1 jo) 
(PENS MRA GIPFT ORE RAK, iF E RESTE, 


10.1.2 FRA 


SO rale ber, DWSMEXCH str O Fl _repr_O Aik ffl 
a0: 








class Pair: 
def | init (self, x, y): 
self.x = x 
self.y - y 


def | repr (self): 
return 'Pair({0.x!r}, {0.y!r})'.format (self) 


def str (self): 


return '({0.x!s}t, {0.y!s})'.format (self) 





-repr () Zj;AiR[BI — 4^ SPURS RO ZR Sc, bz, A 
BA reprO RRIRGASSAR, RAR ERR E x ERE SS S zs B IË zi — FE BJ. 
—str.O MARXMAT R, (A strO EX print O GEN erregt 
FR, Ha: 
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>>> p = Pair(3, 4) 

>>> p 

Pair(3, 4) # . repr O output 
>>> print(p) 

(3, 4) # | str  O output 

>>> 





RANGER T ERMER EADE E ERR SNI. Halt, 
Ir Ba AED EAR repr O RICBRUN str O o MAAR 
EA: 








>>> p = Pair(3, 4) 

>>> print('p is {0!r}'.format(p)) 
p is Pair(3, 4) 

>>> print('p is {0}'.format(p)) 

p is (3, 4) 

>>> 





10.1.3 pl 


BEX repr O Wl] str O BRERA, AAE BEIITGU IURI SC $e uni, 
PIN, MARMARA SFT NH SX Esser cw SEDI, BAER ES SIS Hl E Mita 
5 GHI S Rs 


—repr..O ERNMAST Bin WAS BEI eval(repr(x)) == x AB, WR 
SU BÉIS kr, ILES RE — IBS AMAR M, FER < Fl > eR. Hat: 








>>> f = open('file.dat') 

>>> f 

« io.TextlOWrapper name-'file.dat' mode='r' encoding='UTF-8'> 
>>> 





WER str O RAREM, MAMAA repr O SEI Set, 


EBI) format O DSDS EZB EE, HIERIE {0.x} WB 178 
Sun. RI. A, Æ FARRA, 0 SPN CAR self AE: 








def __repr__(self): 
return 'Pair({0.x!r}, {0.y!r})'.format (self) 





TE pre, MEAR Z BRETT, SA RINE: 








def | repr (self): 
return 'Pair(%r, Zr)' ^ (self.x, self.y) 
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10.2 8.2 BE XE RBH 
10.2.1 jo) 
(PASH format O GÉIE HUE RERO REE- ANR EA EARR. 


10.2.2 RHR 


ASHEMFRARNMIIC, ISS Eed format O Ako DAD: 


formats = 1 





'ymd' : '{d.year}-{d.month}-{d.day}', 
'mdy' : '{d.month}/{d.day}/{d.year}', 
‘dmy' : '{d.day}/{d.month}/{d.year}' 
} 


class Date: 
def __init__(self, year, month, day): 
self.year = year 
self.month = month 
self.day = day 


def __format__(self, code): 
if code == '': 
code = 'ymd' 
fmt = _formats[code] 
return fmt.format(d=self) 


IE Date Z2SRJSCBURTUA SE ett Y, Ole) LS: 


>>> d = Date(2012, 12, 21) 

>>> format(d) 

'2012-12-21' 

>>> format(d, 'mdy') 

'12/21/2012' 

>>> 'The date is {:ymd}'.format(d) 
'The date is 2012-12-21' 

>>> 'The date is {:mdy}'.format(d) 
'The date is 12/21/2012' 

>>> 











10.2.3 Nie 


—format () AtA Python DIS EBI ALIE UISEIS DE T MIT. l E == sË 
GRAD Ete ET ESHA LPS ERC AE, Ek, erica Weta. 
DI, BS VERB datetime MIRAAH: 
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>>> from datetime import date 

>>> d = date(2012, 12, 21) 

>>> format (d) 

'2012-12-21' 

>>> format(d,' 4A, XB Ad, AY") 

'Friday, December 21, 2012' 

>>> 'The end is {:%d Ab ZY}. Goodbye'.format(d) 
'The end is 21 Dec 2012. Goodbye' 

>>> 





INTE OD It Linge. FUSS string MIRAI WEBB, 


10.3 8.3 ib SE E NX EIB VY 
10.3.1 [oi 


{ABLE RADI 235 E REEN (with iA), 


10.3.2 RHR 


A TiE—TNRGRE with WA), MBBAM enter O Wü exit O Ah. fl 
W, SEL", C 8E733x118038 — UAR E RR : 








from socket import socket, AF INET, SOCK STREAM 


class LazyConnection: 
def | init (self, address, family-AF INET, type-SO0CK, STREAM): 
self.address - address 
self.family - family 
self.type = type 
self.sock = None 


def | enter (self): 
if self.sock is not None: 
raise RuntimeError('Already connected') 
self.sock = socket(self.family, self.type) 
self.sock.connect(self.address) 
return self.sock 


def | exit (self, exc ty, exc val, tb): 
self.sock.close() 
self.sock = None 





IMP RWKRRSEF CRA I -AN (BiÉS)USSICBJEHEJTA A UE s 
SH AUCH ERO. EREM with BORSA, fl 
tl]: 





10.3. 8.3 iD AR tv 232 








(Python Cookbook) #=hk, Release 1.0.0 











from functools import partial 


conn - LazyConnection(('www.python.org', 80)) 

# Connection closed 

with conn as s: 

conn. enter CJ executes: connection open 
.Send(b'GET /index.html HTTP/1.0\r\n') 
.Send(b'Host: www.python.org\r\n') 
.send(b'\r\n') 

resp = b''.join(iter(partial(s.recv, 8192), b'')) 
X conn.__exit__() executes: connection closed 


o 0 0 x 





10.3.3 Wit 


Zap LVI S IEE URBS CRAS with BRAT. Sue with 
AMAT E, WRAY enter O AiARMA, CRAE ORAE) SIS 
as BRASE, Mla, with (GIE BE DOT A0 Tt, SE, exit OO Aiea f 
ATS EE ITF. 


ANS with (VRBIRTRASETTA, LEIBBUPSPUAS AI, MARBRARETHR 
SIE ED, BML, exit O ZAHLT 248 Y RERA, RSE 
EE ORBAN). exit. .O AARACRERHAUAIATSS Sl, kamt 
jbkIB—^^ None fB, WR | exit. O RE True, 884 8E ROBES. META 
REIF, with BARMAN eee IE SS IA, 


WA — SAT lo) Mae LazyConnection REARS with ARR EEA E 
fe (REA, CAMERA KARE RIF—* socket EH, SUSRIETEÜBFH— - socket 
AAT SAA with aA), MAPE-TRR ST. Tel RIBBGXRHEIR RE 
BY ELAR RIX NG] wel: 








from socket import socket, AF_INET, SOCK_STREAM 


class LazyConnection: 
def __init__(self, address, family=AF_INET, type=SOCK_STREAM) : 
self.address = address 
self.family = family 
self.type = type 
self.connections = [] 


def | enter (self): 
Sock = socket(self.family, self.type) 
Sock.connect(self.address) 
self.connections.append(sock) 
return sock 


def | exit (self, exc ty, exc val, tb): 
self.connections.popO.close() 


# Example use 
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from functools import partial 


conn - LazyConnection(('www.python.org', 80)) 
with conn as sí: 
pass 
with conn as s2: 
pass 
# si and s2 are independent sockets 





E58 "RE, LazyConnection RAWREMERMERL . HARB, —* 
Il Fei FAKMIS— Mx. BK enter O MAMITA, CRAE AANE 
27 RIDA SIS, exit O HARSH MRP BORE MERHIG. = 
BRA REE, TC RE ILRES with BOMBS re, MULHERN 
ABE. 


eS BIBL R tr uv, PEA EE, AEREE 
(RSW, EAR — SEBS DMF 8185) 2: 12] BER A aR EET DOE 
Hä, HIM, WMRMBKS — ti, SR DSTI. AM Hay Ber 
SFC. SISCH enter O F exit O MAHA with 1&8] n] DURAS EAE SS 
ju], Bn exit. CO AANA ET, 


ft contextmanager RPA MER E TxXÉBIIMR, VES 9.22 Jm, 
ATE 12.6 /]| VS bag DE Tz DU FEE FR BJ AXE Ec e B8 DS hix 


10.4 8.4 GI KEE SRB] p S273; 


10.4.1 [B]EM 


HEF BUMBAS (JELANAN) wR, SRMARRANAF. 


10.4.2 FRA 


NFEB SARA Byz Mag E. fep AES slots. E 
Een A DIR Cl rr, been: 








class Date: 
__slots__ = ['year', 'month', 'day'] 
def | init (self, year, month, day): 
self.year - year 
self.month - month 


self.day - day 





(MEX slots A, Python HAARIER-MEMARVNADRMR. Klis 
WME) DREAD REB ORAE, MEDENE- FEB, RIAA 
FARA. TE slots. PIHA RIES APRS Six re Ee E, fib 
FB slots — ^ 411831875 Rie IA BERI SC Ile AUDE E T, HBEERITE slots ` 
rE MAPS. 
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10.4.3 iit 


f& FH slots Jp eJ fe WI ESOU SS AT EE Oe ^id, ARKH, A 
AN AGS EE EE Ela SE E. 291480 — o EDURATR, (IRA 
{FA slots Efzfzfi—/^ Date Kl, Œ 64 fu J Python LEAR 428 x, mae 
f&FH Y slots, AFAA FES 156 ze T5, WREEF RRNA SE IA ERI EH BB SC, 
3B 3x SRL BENSCA E INA TEBFH ES T. 

EV slots 8 EZ E— 183 FH IE, (B SENE UG ES AY XS E DIR hei, 
Python AJR tte RMT 2EXSEU ECT SRM. A, EMT slots BAXT 
SHR EKEK ET, Hut AR, ASMA, RAZR EAEE Al 
BS FB FARE ZEAJBJ2S EXE X. slots (MEE FE EIER Sr SEIL Dr SCIES), 

XT _slots_ W—-hBWRK EE RT UAE 23 -CHRL RALEA PAS IS D 
PHB, EXESBFH slots LAARNI, GSXSHAECHMR, slots 
8B Be RBSKTE23 — ^ VTEUUC LR, 


10.5 8.5 GAPHRBHS 


10.5.1 [B]EB 


10.5.2 RHR 


Python FP RARAKRMASHHAA RAGE, Ima mil mia — BJ BMA 7A n 
BRERA NAR 58 — MERITS PMA TES 8 een hu iZ SS H BB s 
HL. LED: 








class A: 
def _ init__(self): 
self._internal = 0 # An internal attribute 
self.public = 1 # À public attribute 
def public_method(self): 
A public method 


pass 


def _internal_method(self): 
pass 





Python FABRA AAW PIER f, BERMAS EERE, sJ 
HESS MASSA, BIERE, SA FRAAI E EA FRR AA 
RRAZ. HI, MRMSMRMERAAS FEAA (LCD socket), BEM 
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FEARS, FAA, HRR DIRAZIA sys._getframe() (PAWN e EL (D |N 
i^f. 
ft RISE SR E XE SAPS FX (0) AAA. LESE: 


class B: 
def _ init__(self): 
self. private = 0 





def __private_method(self): 
pass 


def public_method(self): 
pass 
Self. private method() 








FARN FZ Sr SL) ar SENI. Hu. Emma B rh, MA 
Et 2) JEE Sp B_private Í B. private method , JXHy fn] Sez nix 
Soe Din A,, Gestik AMR E SC AS ED, Ceo: 


class C(B): 
def _ init__(self): 
super(). init (OO 
self. private = 1 # Does not override B. private 





# Does not override B. private method 
def | private method(self): 
pass 











I, ME private f private method W E M@M 42 C private All 
-C. private method , iXRRA B rBB gta Sé ze S SIR. 


10.5.3 ilit 


HRSA Re (SÉ AUAM PIA) Kea Bt, AAI) 
ARR I: RMP AIHEPASAMS, MMAiLMMAORAMYAS IAA 
K (BE, MUSS ERIBA E Käler, FHAREARBEMAEFSR Pisin 
HR, BAAS REAM LAA. 


X8 AED, Spleen ÉITER BC En, NRG] 
UME FRR XE SR, Got: 


| Lambda_ = 2.0 # Trailing | to avoid clash with lambda keyword 








EA A fe FER. P XO £x BU BEI EE ESL E E S RE CERIS FR) S. (SOA FX 
2X BI AR BAA T [p LER 4 mem NSTI TBS BAY). mil ER RA 
FE eT UA END 
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10.6 8.6 B25) SHEN Bt 


10.6.1 H% 


(MAGA SEDI attribute HMR Ve] SEK PRSE HME 238, Cowes 
Sk eA IGE, 


10.6.2 RHR 


BENET BEM D SE X. — Ë property, PI, FARBE 
XT— S property, HIN — ^ Eg lE 8j S R25 Rz S : 








class Person: 
def _ init__(self, first name): 
self.first name - first name 


# Getter function 

@property 

def first_name(self): 
return self. first name 


# Setter function 
Qfirst name.setter 
def first name(self, value): 
if not isinstance(value, str): 
raise TypeError('Expected a string!) 
self. first name - value 


# Deleter function (optional) 
@first_name.deleter 
def first_name(self): 
raise AttributeError("Can't delete attribute") 





EX PR=MEXARNAE, 3x — 45506 Enkel BARE 
` getter ABW, El first name pk — +E, HADNA A first name [E 
MANN setter Ml deleter AIM, SSES (ND UE first name BIERDIE, 
Ia EB PST RIMS @first name.setter  @first name.deleter ARETE. 


property BJ — T KEE EB WEED attribute RAAF, HVE 
WARS EdZUÉAE getter, setter Fl deleter Ak. PIM: 








>>> a = Person('Guido') 
>>> a.first_name # Calls the getter 
'Guido' 
>>> a.first name = 42 # Calls the setter 
Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
File "prop.py", line 14, in first name 
raise TypeError('Expected a string') 
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TypeError: Expected a string 
>>> del a.first name 
Traceback (most recent call last): 

File "<stdin>", line i, in «module» 
AttributeError: can't delete attribute 
>>> 





ZC SCH —r property WAVE, REGE (WIB SER) NABESFRERNLA. 
BI. Œ get #0 set ABER, (KABA first name TERRE , 1X ta ze WEE 
GWA. AIA, RETRETAR init O AiKPILHT self.first name M 
A self. first name , TEX PF rh, $X11802&— ^^ property BPJELBUSL E TEIS E 
attribute KJR HITRE, A, f mISERRTESJ)UATCBJEN RIK TICORRIS AUR S, iB 
Wi self.first name, EZB setter Aik, RADERATS, 
em SS Azo] self. first name Y, 


VBE DIETER get TI set 757A Ri EXE property. DI: 








class Person: 
def _ init__(self, first name): 
self.set first name(first name) 


# Getter function 
def get_first_name(self): 
return self. first name 


# Setter function 
def set first name(self, value): 
if not isinstance(value, str): 
raise TypeError('Expected a string!) 
Self. first name = value 


# Deleter function (optional) 
def del first name(self): 
raise AttributeError("Can't delete attribute") 


# Make a property from existing get/set methods 
name = property(get_first_name, set_first_name, del_first_name) 





10.6.3 it 


— property BH RR ph nl X H E p ANKE. URTASAAB 
property AJ, MARIL property AEA feet. fset Al fdel [ESTER xe Z5 EB TELA 05 388 75 
iA LES: 








>>> Person.first name.fget 
«function Person.first name at 0x1006a60e0> 
>>> Person.first name.fset 
«function Person.first name at 0x1006a6170> 
>>> Person.first name.fdel 
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<function Person.first_name at 0x1006a62e0> 
>>> 





BRK, MRABEDIAA feet Sk fset, CIAN property HARB 
RAER. 

HS mes SE SST attribute HITRIH TESS RI SI property, 
Bit fx — 55 JA E Ititi (Hu Java) TRH FF Pa S. 1A 73 Fr 15 I8) Mize 
getter Fl setter, PDA TA ANAS PER RAIS : 








class Person: 
def init (self, first name): 


self.first name - first name 


@property 
def first_name(self): 
return self. first name 


@first_name.setter 
def first_name(self, value): 
self._first_name = value 





A28 5o RSS EA A th SH FA] property, Bt, E ESibfnBy(V a3 Se (SR 
E, ME iF EK sik, BR, CARRERA TERESE, RA, X 
FDC Ae RENE. AES DER attribute U5I8 ZA SR 
AIS SBMA, (Kejblie'eSepk— A property WO CS OH EE KD, AA) 
attribute AJRIT E (RISE TE, 


Properties ER — FRE MAIS attribute WAI. MAH attributes FAA 
RMF, MEEBSVNETSOR, bea: 








import math 
class Circle: 
def _init__(self, radius): 
self.radius = radius 


@property 
def area(self): 
return math.pi * self.radius ** 2 


@property 
def diameter(self): 
return self.radius ** 2 


@property 
def perimeter(self): 
return 2 * math.pi * self.radius 





XB, RBA properties, GRAND EDI Z— ie, WR, B 
12. AKAMA AR Siew Ekle), ERO SD attribute BHA, WR 
MAMIE, 384 mLERTE(N RARE S fb FH f SR E I8] 075 7A UE FI, FRSA 
Scl: 
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>>> c = Circle(4.0) 

>>> c.radius 

4.0 

>>> c.area # Notice lack of O 
50.26548245743669 

>>> c.perimeter # Notice lack of Q 
25.132741228718345 

>>> 





BS properties FLARE ene TT, (BRN RMS BER getter 
All setter PARK, PIM: 








>>> p = Person('Guido') 

>>> p.get_first_name() 
'Guido' 

>>> p.set first name('Larry') 
>>> 





is LBS INE Sin Python (CIR pk | — ^ Kaul e ZR TJ SX TE FPF. 
rh, DI, fuI8Ez— + Python ZS/& &JILAC8II — PET re EFE US FE] CR 73 p x 78 
ZEA, Gah, BREA get/set FIA (BBA) IN ASA property SXiT 88 
BARA. 


Ram, DRR Lët BASES AMSA property XEM: 








class Person: 
def _ init__(self, first_name, last_name): 
self.first_name = first_name 
self.last_name = last_name 


@property 
def first_name(self): 
return self. first name 


Qfirst name.setter 
def first name(self, value): 
if not isinstance(value, str): 
raise TypeError('Expected a string!) 
self. first name - value 


# Repeated property code, but for a different name (bad!) 
@property 
def last_name(self): 

return self. last name 


(last name.setter 
def last name(self, value): 
if not isinstance(value, str): 
raise TypeError('Expected a string!) 
Self. last name = value 





BSStBesS Sieh, Sean, WBS, GU SSRIXUDRREXBIEL, 
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ARZE AREER. SASE 8.9 #l 9.21 mp es, 


10.7 8.7 ABDA 257i 
10.7.1 jo) 


(A te T 2S nS RI Eeer 


10.7.2 RHR 


TRA ZS (E825) Dirk, PILE superO 822, Hatt: 








class A: 
def spam(self): 
print('A.spam') 


class B(A): 
def spam(self): 
print('B.spam') 
super().spamO # Call parent spam) 





super O PREXAI—“S LAE init O AAP BURGOS TRUE RB) T : 








class A: 
def ` init (self): 
self.x = 0 
class B(A): 


def | init (self): 
super(). init (OO 
self.y = 1 





super O BJAI—MAMAAHWEES Python FAA AARP, EDD: 








class Proxy: 
def | init (self, obj): 
self. obj - obj 


# Delegate attribute lookup to internal obj 
def __getattr__(self, name): 
return getattr(self._obj, name) 


# Delegate attribute assignment 
def __setattr__(self, name, value): 
if name.startswith('_'): 
super().__setattr__(name, value) # Call original __setattr__ 
else: 
setattr(self._obj, name, value) 
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ZC EC,  setattr (OO BJEGN E E-—^ SEE. WIRES XI 
£X (3) FAA, MiB super O ARB setattr OO, SUMEMERKAARBHK 
FER self. obj FUE, Steeg, AANHARARTANTHRTANR 
25, superO PATANI. 


10.7.3 Hit 


Ska. E, ARIN FE Python RAH EREA super O GEING SI, PAN 
RAAR BUSUREEL REUS RH $2258 — 7737 : 








class Base: 
def _ init__(self): 
print('Base. init  ') 


class A(Base): 
def _ init__(self): 
Base.__init__ (self) 
print('A.__init__') 





REN FARBANBEMS AMRIT A lela, (ASTER SARA Bl Z RRA 
PMA TSMR BV MRS, Cow, SRM RAE: 








class Base: 
def _ init__(self): 
print('Base. init  ') 


class A(Base): 
def ` init (self): 
Base. init (self) 
print('A. init  ') 


class B(Base): 
def _ init__(self): 
Base.__init__ (self) 
print('B. init ') 


class C(A,B): 
def ` init (self): 
A. init (self) 
B. init (self) 
print('C.. init 13 





TER Dr ERT A0 ON Base. init OO W PARR, "URB: 








>>> c = CO 
Base.__init__ 
A.__init__ 
Base.__init__ 


B.__init__ 
C. init 
>>> 
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DIS RA Base. init. tAE, BERRAAT. A-AA, Pigi 
ZEN PARADE superO , Zë Ba e S: 








class Base: 
def __init__(self): 
print('Base. init  ') 


class A(Base): 
def _ init__(self): 
super().__init__ © 
print('A.__init__') 


class B(Base): 
def _ init__(self): 
super().__init__ © 
print('B. init ') 


class C(A,B): 
def ` init (self): 
super(). init OO  £ Only one call to super() here 
print('C. . init .') 





GITT, AmAJSST init O AAREIBURH—XI: 








>>> c = C() 
Base. init 


B... Init. ` 
A. init ` 
C.. init . 
>>> 





Ars ir kg FEE ray TS] ARE F Python z&3 eT Sc ERABOKGS, a 
EMSAM, Python AtA E SABA AAR MIM (MRO) FR, 
MRO SIRES ARADR ROR. GER 








>>> C. mro 


(«class ' main .C'», «class ' main .A'», «class ' main Biz, 
<class ' main Baseiz, «class 'object'>) 
>>> 





ANS SHAKE, Python RÆ MRO WREMARMAAMERBR, APRES 
“SOL Rex NB TERIS ZS 79 1E, 


mix MRO PIRA SET A C3 SST SKS HD, ZEIL GC 
SUZBJZUE RE, Ee MRO SURFS FEREN : 


CERBERUS ES 
+ SARACEN RIN 
+ WISEN AIOE, ERR — 44225 


ZR, (ABA MRO WAAPHARIMFSILIMNELMTSRERKARS 
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SSAA superO KAA, Python & f£ MRO FF LAIR RN—^ 25, RES 
^BIEXBZ AU ED superO FRBAC-—R, BBA TESTES AIDE ET 
MRO JR, BCAZHRSRAR- R. 3o t 58 73 fF A TES — TOISAS 
ZK Base. init ( WERA. 


super O ANS AMMA CAE ERR AE MRO EEN 
AS, EZTUE- RS ERES REERIE, Di, SBM PE: 








class A: 
def spam(self): 
print('A.spam') 
super().spam() 





WRT iS ELE RUTAS UBER: 








>>> a = AQ 
>>> a.spam() 
A.spam 
Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 
File "<stdin>", line 4, in spam 
AttributeError: 'super' object has no attribute 'spam' 
>>> 





(Be, WRÜERHIZZOKRJIESSSSAtTA: 








>>> class B: 
def spam(self): 
print('B.spam') 


>>> class C(A,B): 
pass 

>>> c = CU 

>>> c.spam() 

A.spam 


B.spam 
>>> 





AERE A AEA superO.spamO MiLAN SRA A SI DIE 
B DD spanO AIA, SAA C BJ MRO FIRMA UTE S EROBAS T : 








>>> C. mro 


(«class ' main .C'», «class ' main .A'», «class ' main .B'», 
«class 'object'>) 
>>> 





TEE SE A 2589BJ RHE super O HIRSH, FASS 8.13 F 8.18 du, 


ZAM, DT supero "ISEZ UB FBHANZERASEEB7;;A, (pu oss HBA. Ë 
5, E REH EIERE RECETTE 224 
BISRE) IEPA super O RP TEE E DS De, RUX, 
ae if ER MRR Dt EMS, AE MRO LM SKS ZE P] 
ARER EIDA. 
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ft Python ZER PIF super O HHAANRSSIKR-HAMK, REM, MR- 
UNIES, (RAZR EAC. Raymond Hettinger AILS f — &83E se 4f 
DIS “Python s super() Considered Super!" , WASHA F [8] SALIRE T Att 


Z superO ARS. 


10.8 8.8 "ZS f& property 


10.8.1 o% 


ETA, (08993 REGE X TESCZSTHE property WINE. 


10.8.2 RHR 


"EAD PAIN, EX Y —“ property: 








class Person: 
def ` init (self, name): 
self.name - name 


# Getter function 

@property 

def name(self): 
return self. name 


# Setter function 
Oname.setter 
def name(self, value): 
if not isinstance(value, str): 
raise TypeError('Expected a string!) 
Self. name - value 


# Deleter function 
Oname.deleter 
def name(self): 
raise AttributeError("Can't delete attribute") 





LISS zl CRH Person ZEIT RR T name BEANE: 








class SubPerson(Person): 
@property 
def name(self): 
print ('Getting name') 
return super () .name 


@name.setter 

def name(self, value): 
print('Setting name to', value) 
super (SubPerson, SubPerson) .name. 


set__(self, value) 
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@name.deleter 
def name(self): 
print ('Deleting name') 
super (SubPerson, SubPerson).name. delete (self) 





Je BREASTS: 








>>> s = SubPerson('Guido') 

Setting name to Guido 

>>> s.name 

Getting name 

'Guido' 

>>> s.name = 'Larry' 

Setting name to Larry 

>>> s.name = 42 

Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 
File "example.py", line 16, in name 

raise TypeError('Expected a string') 
TypeError: Expected a string 
>>> 





WIB y IN RAH RE property BJ2&— 4737, BATA FRIAS: 








class SubPerson(Person): 
@Person.name.getter 
def name(self): 
print ('Getting name') 
return super () .name 





MA, REA setter 737A, MAAS: 








class SubPerson(Person): 
@Person.name.setter 
def name(self, value): 
print('Setting name to', value) 
super (SubPerson, SubPerson).name.__set__(self, value) 





10.8.3 iic 


fr 25084] RE— Ë property FRBSAMRSRARTH OA, AA—~* property 
HAS getter, setter Wl deleter ARRA, m^ ZA. Alt, ERI E 
— property WAR, (RSA E E SE E M Er DI Et SS Eka 


EI —— 7M 
AS 


lo 


es ër, MEN property ZA EM SUE X. (E — hm, 
f&FH f superO s3KiB FB 2 28 89 SEM. Æ setter AZ Hh {EMH super(SubPerson, 
SubPerson).name. set (self, value) MiBHZRBA BAN, AS BAVC BUE X. 
DI setter Aik, BRANE Z BUE X8 name ESTER] _set_O AA Mt, 
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3X BOX 7375 BJ EE — RF ze fe FH 25 39 ER T I SSC le SES IR] E, xt e 73 fF AT 
HFH super(SubPerson, SubPerson) DIS). 


TIER Uer W Sr, MREMA Gproperty KAZAN. Hu. FI 
IRBA ALIF: 








class SubPerson (Person): 
@property # Doesn't work 
def name (self): 
print('Getting name') 
return super().name 





HUSS (rd ir S HII setter HBWENAATS: 








>>> s = SubPerson('Guido') 
Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 
File "example.py", line 5, in | init . 
self.name = name 
AttributeError: can't set attribute 
>>> 





TR 2 Z AAT AY SERHE CL E 








class SubPerson(Person): 
Gerson. getter 
def name(self): 
print ('Getting name') 
return super () .name 





RASA, property ZU BBEMWHAAZSRES AWK, M getter GÉIE SS, 
PRIS emaer a SHEET TF T: 








>>> s = SubPerson('Guido') 

>>> s.name 

Getting name 

'Guido' 

>>> s.name = 'Larry' 

>>> s.name 

Getting name 

'Larry' 

>>> s.name = 42 

Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 
File "example.py", line 16, in name 

raise TypeError('Expected a string') 
TypeError: Expected a string 
>>> 





fx SAID RABE, RIND A së DOORS FH 83 75 zÇ 2 £5 1 BiB Za BB BJ 
Person xg OO RRA FS BI JC Sgr RS X property, JBR Deg E WT 
EX property FEA super O 3182201 SA ED SEHI, 

















10.8. 8.8 $A property 247 


(Python Cookbook) #=hk, Release 1.0.0 





IB BJ SB ze E IB ZR B 98 — PRISCA GS RAR RE— Sih as (TE 8.9 TK 
18 37D ebe He CHE 








# A descriptor 
class String: 
def _init__(self, name): 
self.name = name 


def | get (self, instance, cls): 
if instance is None: 
return self 
return instance. dict  [self.name] 


def set (self, instance, value): 
if not isinstance(value, str): 
raise TypeError('Expected a string!) 


instance. dict  [self.name] = value 


# A class with a descriptor 
class Person: 
name = String('name') 


def _init__(self, name): 
self.name - name 


# Extending a descriptor with a property 
class SubPerson(Person) : 
@property 
def name(self): 
print ('Getting name') 
return super () .name 


@name.setter 
def name(self, value): 
print('Setting name to', value) 
super (SubPerson, SubPerson).name.__set__(self, value) 


@name.deleter 
def name(self): 
print('Deleting name') 
super (SubPerson, SubPerson).name. delete (self) 





RAAS, (Gas Bn, KMAZSRMSFAIL setter Al deleter HAH 
SERRE SH, DS RMAARSHIGA, (BE Python BJ issue WH 8 ESBJ— 
^* bug, EFAS RAI Python hi FREHERL— 7 S8 JL 58 373 7. 
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10.9 8.9 CEHIA P ETE 
10.9.1 [ole 


(48 81:6 — MAB LI T SER SCIES TEZSEZI, UA e, 


10.9.2 RHR 


MOR TAS 8038 — ^ E SEP AGB, old — TER SE DOE E X Z DU 
BE. LST: 








# Descriptor attribute for an integer type-checked attribute 
class Integer: 
def _init__(self, name): 
self.name = name 


def get (self, instance, cls): 
if instance is None: 
return self 
else: 
return instance. dict  [self.name] 


def set (self, instance, value): 
if not isinstance(value, int): 
raise TypeError('Expected an int') 


instance. dict  [self.name] = value 


def ` delete (self, instance): 
del instance. dict  [self.name] 





— Hay a8 LAE — 4 SER KHPA ESIEUSISRTE (get, set, delete) HA, al 
JJ set O. set O FI _delete_() RENER A. UCT ES — SSG 
IEIRA, VERMA E SC BUE E B9 e Bh, 


ATT A Simin, HAHA BA sSBUSC DE 2325 E EDU AREA, Fil 








class Point: 
x = Integer('x') 
Integer('y') 


“< 
Wood 


def | init (self, x, y): 
self.x = x 
self.y = y 





ZS, PAARE (ESI x sk y) AVES ver O, set O 
FO _delete__() AHIRE. DAD: 
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>>> p = Point(2, 3) 
>>> p.x # Calls Point.z. get  (p,Poánt) 
2 
>>> p.y = 5 # Calls Point.y. set (p, 5) 
>>> p.x = 2.3 # Calls Point.z. set (p, 2.3) 
Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
File "descrip.py", line 12, in / set 
raise TypeError('Expected an int') 
TypeError: Expected an int 
>>> 





FHWA, TEDXANSSEUSE— DEES TESCH, ASSURE, By 
B ERTESCPUEIRBSSEBR ( dict. EE), Heh) self.name BEI f SC Ile AP 
AR SC Efe FH URS key, 


10.9.3 Wit 


Haid gë P] Sk HI X BB 2 Python RHE DEER, LHR Oclassmethod , 
@staticmethod. @property , HB slots. tt, 

iE SBME, roll e E F83k IL DI SC GIR (get, set, delete), 3H 
Hlp Clg, ox & — RS ARBJTR, AFEMAIYRMRS SRE, 
JF BE t SR ek KE AU ECO DES SS TS 

JA a8 BJ — I LESSE ERE ER 1675 E BETTE ZS ZR UC X, TUA BE E Scl ER E 
X. Alt, LTA FRU: 








# Does NOT work 
class Point: 
def | init (self, x, y): 
self.x = Integer('x') # No! Must be a class variable 
self.y - Integer('y') 
self.x = x 
self.y = y 





AY, eet O D'aëCUTe LARERE: 








# Descriptor attribute for am integer type-checked attribute 
class Integer: 


def | get (self, instance, cls): 
if instance is None: 
return self 
else: 
return instance. dict  [self.name] 





get OO B Ez SR ABEREIZET cp mTIZSSSEEBUMIS. SPE — ig 
SS SW —FASSKVIO], AA instance BAE None, MBE, me 
(OA Bi ze fe) BAIR [8] iX TB R ss 412 B BD RI (REMAN AMAA RE). ffl 
a: 
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>>> p = Point(2,3) 

>>> p.x X Calls Point get (p, Point) 

2 

>>> Point.x # Calls Point. get (None, Point) 
« main .Integer object at 0x100671890» 

>>> 





HIVE BERE ABLE TE ARE NMEA CU 
EURIBRUERUN, AMIS, RR Eë, JERE 
EE: 








# Descriptor for a type-checked attribute 
class Typed: 
def __init__(self, name, expected type): 
Self name = name 
self.expected type - expected type 
def | get (self, instance, cls): 
if instance is None: 
return self 
else: 
return instance. dict  [self.name] 


def set (self, instance, value): 
if not isinstance(value, self.expected type): 
raise TypeError('Expected ' + str(self.expected type)) 
instance. dict  [self.name] = value 
def ` delete (self, instance): 


del instance. dict  [self.name] 


# Class decorator that applies it to selected attributes 
def typeassert (**kwargs) : 
def decorate(cls): 
for name, expected_type in kwargs.items(): 
# Attach a Typed descriptor to the class 
setattr(cls, name, Typed(name, expected type)) 
return cls 
return decorate 


# Example use 
@typeassert (name=str, shares-int, price=float) 
class Stock: 
def | init (self, name, shares, price): 
self.name = name 
self.shares = shares 
self.price = price 





RERAN- AE, RE RI ZEE TS) ÉD] E Sr DES P E PEU a BJ ALAIN 
AA Side í, Kee tot FEA 8.6 5 fr 2889 uds RASEMBA ZH 
DRE EIN EIR SRR SET (CERO RARE A0 ADRS 1075 fe FA Fah gë 
PERIERE S TF 79 ARRUE IE), 
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10.10 8.10 (AHER RTE 


10.10.1 [oj 


Dier Rik Bee X pk— A property, jf B REDE RAST HAAR. (B 


= ERs, (ES EBESSRÍEHBAETEEERK, PARRA LS, 


10.10.2 Së Se 


XE X. — MERRIE- FRIES Ae EA "RSS, OR ATM: 








class lazyproperty: 
def _ init__(self, func): 
self.func = func 


def __get__(self, instance, cls): 
if instance is None: 
return self 
else: 
value = self.func(instance) 


setattr(instance, self.func.__name__, value) 


return value 





EENEG 








import math 


class Circle: 
def __init__(self, radius): 
self.radius = radius 


@lazyproperty 
def area(self): 
print ('Computing area') 
return math.pi * self.radius ** 2 


@lazyproperty 

def perimeter(self): 
print ('Computing perimeter') 
return 2 * math.pi * self.radius 





Lët ^52 EH rH CDS 








>>> c = Circle(4.0) 
>>> c.radius 

4.0 

>>> c.area 
Computing area 
50.26548245743669 
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>>> c.area 
50.26548245743669 
>>> c.perimeter 
Computing perimeter 
25.132741228718345 
>>> c.perimeter 
25.132741228718345 
>>> 





TERR ARABES Computing area # Computing perimeter (MIMME— 26. 


10.10.3 Wie 


REN, HEMER SS SER E DIS j TEER PM, melle, 
TRAE BME, ERJEDRERBUSSZeUD]. 1X 587867258373 RM ze DISK HL EDM SET, 
RAW IBS UA AES 83348375 zV (EF A 8 8 — 1 T8 RERA BI RRR BJ, 


EEE (90 8.9 Am" ron, 23-280 Se Ar ZSRJXE SCENE, 
ERBETEN EAI get (D. set OM delete O0 FIAMARHA TX, 
AUS — TB A Sa IX IX EX rr get .O AAI, CELDBSBUJE AS SHAE. 
alit, 821548 15[8]STEA ESE Fp EBE SERRE] get O 554 SERRE, 

lazyproperty ZERIFH3Xx— ga, (A _get_() FIFE Sat Sw SRA, ix 
SOME ARENAS IEA CEH property, RHR, BARAK SC DI ze APH 
BUBMARBES BATA property f, MAAS SB RAN PIFRUMBZAR : 








>>> c = Circle(4.0) 

>>> # Get instance variables 
>>> vars(c) 

{'radius': 4.0} 


>>> # Compute area and observe variables afterward 
>>> c.area 

Computing area 

50.26548245743669 

»»» vars(c) 

{'area': 50.26548245743669, 'radius': 4.0} 


>>> # Notice access doesn't invoke property anymore 
>>> c.area 
50.26548245743669 


>>> # Delete the variable and see property trigger again 
>>> del c.area 

»»» vars(c) 

{'radius': 4.0} 

>>> c.area 

Computing area 

50.26548245743669 

>>> 
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UR; 38 — u LJ) NR AA ze TE ER CH EEG Js STRELA. PS: 








>>> c.area 
Computing area 
50.26548245743669 
>>> c.area = 25 
>>> c.area 

25 

>>> 





MOR RF CS Mal, AAT AEA MBA SMAI, RR PIR: 








def lazyproperty (func): 
name = ' lazy ' + func. name . 
@property 
def lazy(self): 
if hasattr(self, name): 
return getattr(self, name) 
else: 
value = func(self) 
setattr(self, name, value) 
return value 
return lazy 





MER MEAIS SRA, MARUI ERE CMRI f : 








>>> c = Circle(4.0) 

>>> c.area 

Computing area 

50. 26548245743669 

>>> c.area 

50 . 26548245743669 

>>> c.area = 25 

Traceback (most recent call last): 
File "<stdin>", line 1, in <module> 

AttributeError: can't set attribute 

>>> 





2m jUm75 38 re o SS EEN get RESI IE xE [uj 81] EE rh getter Ri 
FA, MESA SHERIF RPS ANA RAMEE. RABI 
BSF ee AWESHBEHMES, VES 8.6/5. Miah si epee 
UE 8.9 NS XJ, 


10.11 8.11 EE GC ORK 


10.11.1 (537 


(iE SRS MARANA, 28 SIDD init O K% 
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10.11.2 fF RHE 


TUE- -MAAN nit O Bak: 








import math 


class Structurel: 
# Class variable that specifies expected fields 
_fields = 0 


def | init (self, *args): 
if len(args) !- len(self. fields): 
raise TypeError('Expected {} arguments'.format(len(self. fields))) 
# Set the arguments 
for name, value in zip(self. fields, args): 
setattr(self, name, value) 





SA Te [e RB] FE BX EDS: 








# Example class definitions 
class Stock(Structure1): 
_fields = ['name', 'shares', 'price'] 


class Point(Structure1): 
fields = ['x', rei 


class Circle(Structure1): 
_fields = ['radius'] 


def area(self): 
return math.pi * self.radius ** 2 





(8 FAX £e 2S Rz 1 : 








>>> 8 Stock('ACME', 50, 91.1) 
>>> p = Point(2, 3) 
>>> c = Circle(4.5) 
>>> s2 = Stock('ACME', 50) 
Traceback (most recent call last): 

File "<stdin>", line 1, in «module» 

File "structure.py", line 6, in  » init ` 

raise TypeError('Expected {} arguments'.format(len(self. fields))) 

TypeError: Expected 3 arguments 





IDRYRIBSERPASETERZQG WUAGKRBFERIEARSIBIE: 








class Structure2: 
fields - [] 


def | init (self, *args, **kwargs): 
if len(args) » len(self. fields): 
raise TypeError('Expected {} arguments'.format(len(self. fields))) 
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# Set all of the positional arguments 
for name, value in zip(self. fields, args): 
setattr(self, name, value) 


# Set the remaining keyword arguments 
for name in self. fields[len(args):]: 


setattr(self, name, kwargs.pop(name)) 


# Check for any remaining unknown arguments 


if kwargs: 
raise TypeError('Invalid argument(s): {}'.format(','.join(kwargs))) 
# Example use 
if __name == ' main ': 


class Stock(Structure2): 
_fields = ['name', 'shares', 'price'] 


S1 = Stock('ACME', 50, 91.1) 
s2 = Stock('ACME', 50, price=91.1) 
S3 = Stock('ACME', shares-50, price-91.1) 


# s3 = Stock('ACME', shares-50, price=91.1, aa=1) 





TIG BETEANEE fields PRHAMMAR BES: 








class Structure3: 
# Class variable that specifies expected fields 
_fields = 0 


def | init (self, *args, **kwargs): 
if len(args) !- len(self. fields): 
raise TypeError('Expected {} arguments'.format(len(self. fields))) 


# Set the arguments 
for name, value in zip(self. fields, args): 
setattr(self, name, value) 


# Set the additional arguments (if any) 
extra args = kwargs.keys() - self. fields 
for name in extra args: 

setattr(self, name, kwargs.pop(name)) 


if kwargs: 
raise TypeError('Duplicate values for (J'.format(','.join(kwargs))) 


# Example use 
if name == ' main 


class Stock(Structure3): 
_fields = ['name', 'shares', 'price'] 


s1 = Stock('ACME', 50, 91.1) 
S2 = Stock('ACME', 50, 91.1, date-'8/2/2012') 
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10.11.3 wie 
zie EB RIA SR DE Sepp, THEESE TL — _init_O Aik 
Me, FARMARI AKAAERE, 


FARM PRIMERS setattrO HAKE BIHA, Mase eR 
w, Mesa SMAFA, MR RRIF: 








class Structure: 
# Class variable that specifies expected fields 
 fields- [] 
def | init (self, *args): 
if len(args) !- len(self. fields): 
raise TypeError('Expected {} arguments'.format(len(self. fields))) 


# Set the arguments (alternate) 
self. dict  .update(zip(self. fields,args)) 





RERE JUEL, BIEIIxEXCÉISBJES( DUK D. S-FFREMT 
—slots HAM property (HIAR) KARATE, BABRVAISMF AML 
HRS. XI) Erf setattr) ARESA, DI ts i T STE. 


MAPA 7A E — INTE B3 75 SS SEES IDE ME, ERRAR SI SETA AC ET, 
Ha: 








>>> help(Stock) 
Help on class Stock in module main : 
class Stock(Structure) 


Methods inherited from Structure: 


_init__(self, *args, **kwargs) 


>>> 





FUSS 9.16 WKH _init_O T3; PIRE S XUTJZS RISE t2, 


10.12 8.12 E X. TE L1 Sy e E ER ES 


10.12.1 (537 


(BE M—MED MHRA, DT E RUNS kA ES Y Se Ep 
A 


10.12.2 ERAR 


(EA abc SERI LARISA E S PHAR SE 
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from abc import ABCMeta, abstractmethod 


class IStream(metaclass=ABCMeta) : 
@abstractmethod 
def read(self, maxbytes--1): 
pass 


@abstractmethod 
def write(self, data): 
pass 





FRAN Mi ME E RES EE SC, EESIURAS PR xt SS 1189: 








a = IStream() # TypeError: Can't instantiate abstract class 
# [Stream with abstract methods read, write 





EE RJ EL BL Ie LE RI BS ACE TF SCHURS XE B Eer 








class SocketStream(IStream): 
def read(self, maxbytes--1): 
pass 


def write(self, data): 
pass 





ji e Sp rt SE DI SS CA CD e e SE EE SS ue e SE, SCHU Ce CIS 
H: 








def serialize(obj, stream): 
if not isinstance(stream, IStream): 
raise TypeError('Expected an IStream') 











pass 
ER Y ARRAS, AANE EARL RAKARE: 
import io 


# Register the built-in I/O classes as supporting our interface 
IStream.register (io. I0Base) 


# Open a normal file and type check 
f = open('foo.txt') 
isinstance(f, IStream) # Returns True 





RER SE CERISE X BI BI RT : 








class A(metaclass-ABCMeta): 
@property 
@abstractmethod 
def name(self): 
pass 
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Oname.setter 

Qabstractmethod 

def name(self, value): 
pass 


@classmethod 

@abstractmethod 

def methodi(cls): 
pass 


@staticmethod 

@abstractmethod 

def method2(): 
pass 





10.12.3 wie 


MEP ARS Dale RBE, collections MIREN f IR E RARA 
as (Feo, BRA, RES) SKARE, numbers KEM "Wës (BM 7X 
RE. BIBS) DIS, io REM SIRS I/O PETER ES, 


(REAA E MARAT SBA ABS, DUAD: 








import collections 
# Check if x is a sequence 


if isinstance(x, collections.Sequence) : 


# Check if x is iterable 
if isinstance(x, collections.Iterable): 


# Check if {x has a size 
if isinstance(x, collections.Sized): 


# Check if x is a mapping 
if isinstance(x, collections.Mapping): 





RB ABCs BAERI IR EH AES ZH ES, HERI rni HEINE E NE 
Ait. AA Python HARE SES, ABM SAMS S Rat, wl 
BB MICAS SSSA, DUMMBULSRT SAKA, 
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10.13 8.13 SCHU Zi fe ya A AAT SR 


10.13.1 (o2 
GB E W SEE TE EB Plut B. IE TEES PR IAEA, 


10.13.2 RDR 


fix Tel al inm, (i E EXE REESE DU ES ECCLES E fT ES, PLUS AXE BM 
(BA, ite F Bz#f E BB 88 


FARREA f as EL Y — T ZR ES B AINI (BEER 








# Base class. Uses a descriptor to set a value 
class Descriptor: 
def | init (self, name-None, **opts): 
self.name - name 
for key, value in opts.items(): 
setattr(self, key, value) 


def | set (self, instance, value): 
instance. dict  [self.name] = value 


# Descriptor for enforcing types 
class Typed(Descriptor): 
expected type - type(None) 


def set (self, instance, value): 
if not isinstance(value, self.expected type): 
raise TypeError('expected ' + str(self.expected type)) 


super(). set (instance, value) 


# Descriptor for enforcing values 
class Unsigned(Descriptor): 
def set (self, instance, value): 
if value < O0: 
raise ValueError('Expected >= 0') 


super(). set (instance, value) 


class MaxSized(Descriptor): 
def | init (self, name-None, **opts): 
if 'size' not in opts: 
raise TypeError('missing size option') 
super(). init (name, **opts) 


def | set (self, instance, value): 
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if len(value) >= self.size: 


raise ValueError('size must be < ' + str(self.size)) 


super(). set (instance, value) 





jx EE 3S ES BH ER EE E EINEN 


XS S FRANE Zi 28 E 








class Integer(Typed): 
expected type - int 


class UnsignedInteger(Integer, Unsigned): 
pass 


class Float(Typed): 
expected type - float 


class UnsignedFloat(Float, Unsigned): 
pass 


class String(Typed): 
expected type - str 


class SizedString(String, MaxSized): 
pass 





PAIS SERERE EXE IEE, BEM AE: 











class Stock: 
# Specify constraints 
name = SizedString('name', size-8) 
shares - UnsignedInteger('shares') 
price - UnsignedFloat('price') 


def | init (self, name, shares, price): 
self.name = name 
self.shares = shares 
self.price = price 





ZE SR BIER, ole d R EE E EI LIBER k Y JR E SÀ 


By: 





>>> s.name 


"ACME! 
>>> s.shares = 75 
>>> s.shares = -10 


Traceback (most recent call last): 
File "<stdin>", line i, in <module> 
File "example.py", line 17, in __set 
super().__set__(instance, value) 
File "example.py", line 23, in __set__ 
raise ValueError('Expected >= 0') 
ValueError: Expected >= 0 
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>>> s.price = 'a lot' 
Traceback (most recent call last): 
File "<stdin>", line i, in <module> 
File "example.py", line 16, in __set__ 
raise TypeError('expected ' + str(self.expected type)) 
TypeError: expected <class 'float'> 
>>> s.name = 'ABRACADABRA' 
Traceback (most recent call last): 
File "<stdin>", line i, in <module> 
File "example.py", line 17, in __set 
super().__set__(instance, value) 
File "example.py", line 35, in __set__ 
raise ValueError('size must be < ' + str(self.size)) 


ValueError: size must be < 8 
>>> 





X — ESI ECLA, BPS RRA : 








# Class decorator to apply constraints 
def check_attributes(**kwargs) : 
def decorate(cls): 
for key, value in kwargs.items(): 
if isinstance(value, Descriptor): 
value.name = key 
setattr(cls, key, value) 
else: 
setattr(cls, key, value(key)) 
return cls 


return decorate 


# Example 
@check_attributes (name=SizedString (size=8) , 
Shares-UnsignedInteger, 
price-UnsignedFloat) 
class Stock: 
def | init (self, name, shares, price): 
self.name - name 
self.shares - shares 
self.price - price 





Fa 9h — GENEE 








# A metaclass that applies checking 
class checkedmeta(type): 
def | new (cls, clsname, bases, methods): 
# Attach attribute names to the descriptors 
for key, value in methods.items(): 
if isinstance(value, Descriptor): 
value.name = key 
return type.__new__(cls, clsname, bases, methods) 
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# Example 

class Stock2(metaclass=checkedmeta) : 
name = SizedString(size=8) 
shares = UnsignedInteger () 
price = UnsignedFloat () 


def __init__(self, name, shares, price): 
self.name = name 
self.shares = shares 


self.price = price 





10.13.3 Wie 


ATER Y (RZ SRR, CHa RAZR, supero WER, RIRI 
X. MeS dee aly aut (BATA 8.9, 8.18, 9.19 FREES IF, 
(Bz, REŽ BR TATSE BWA "o 


Bj, tcc dem lS _set_O Aik, AUS SINE get. O 
Aik. WMR- ^ OA V AER SC PE BR RR ER TEIBBJUS, OR, Sp EE E 
x _—get__O Aik 


PUTES TEE, H o Unsigned A MaxSized SRR Elftb ak 
FAB Typed RRA. iX BAAS AER SUA ABE. 


BARA — AMERDEIRES E, HA superO ABA, fRJfANAIDB Ure e S 
RMSE, (SES Hin TEE UC ASP, BRENA ET RETER 
Ro 


FAXRIM AERE., EIB A DUE PR HIHI SE A — 
KEENT. 








# Normal 

class Point: 
x = Integer('x') 
y = Integer('y') 


# Metaclass 

class Point(metaclass-checkedmeta): 
x = Integer () 
y = Integer () 





PAA, Kitha Ee RGM Hpp, Bt, CHAREE te 
MAVRA, LOMITA. BK, Riss TRAD AMS MR, 


Ra, RIMENE AEN AEA RAIS RAR FRR, 








# Decorator for applying type checking 
def Typed(expected_type, cls=None): 
if cls is None: 
return lambda cls: Typed(expected_type, cls) 
super_set = cls.__set__ 
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def set (self, instance, value): 
if not isinstance(value, expected type): 
raise TypeError('expected ' + str(expected type)) 


super set(self, instance, value) 


cls. set - set 


return cls 


# Decorator for unsigned values 
def Unsigned(cls): 
super_set = cls.__set__ 


def _set__(self, instance, value): 
if value < 0: 
raise ValueError('Expected >= 0') 


super_set(self, instance, value) 


cls.__set = set 


return cls 


# Decorator for allowing sized values 
def MaxSized(cls): 
super_init = cls.__init__ 


def | init (self, name-None, **opts): 
if 'size' not in opts: 
raise TypeError('missing size option') 
super init(self, name, **opts) 


cls. init  - init ` 
super set = cls. set ` 


def set (self, instance, value): 
if len(value) >= self.size: 
raise ValueError('size must be < ' + str(self.size)) 


super set(self, instance, value) 


cls. set - set 


return cls 


# Specialized descriptors 

@Typed (int) 

class Integer(Descriptor): 
pass 
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@Unsigned 
class UnsignedInteger (Integer): 
pass 


@Typed (float) 
class Float(Descriptor): 
pass 


@Unsigned 
class UnsignedFloat (Float): 
pass 


@Typed (str) 
class String (Descriptor): 
pass 


@MaxSized 
class SizedString(String): 
pass 





Gm AWE XBUZS TR BURREER— ME, MEATRESER URL TEE DE 
RIEA, xb; Se LE BUBJ;E A KARILE 100%, MEMMAKSA CURE 
re SADEBAR Sie ? ^S 


10.14 8.14 SH EIE XS 


10.14.1 (537 


(48 ScHL— 4 EXE SCBZSSRGSU EI ARE, COMA, (eI 
XE 2! SE SCERLIBE ES 75 A. 


10.14.2 Bé Se 


collections EX f (EZ mei, ZEISS > HJH = TIE BA. 
EEA RAB Leb Zs SHIEK, BEBE ER892 EK collections.Iterable B[lnJ: 








import collections 
class A(collections.Iterable): 
pass 





Rl SE ES SCH collections.Iterable PR81835 Z, DWAT 
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>>> a = AQ 
Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
TypeError: Can't instantiate abstract class A with abstract methods ` iter ` 
>>> 





(ABR ter O JR AdRBI (BS 4.2 A 4.7 WD), 
Zelle SCOME — NER, (e GT ARESE A : 








>>> import collections 
>>> collections.Sequence() 
Traceback (most recent call last): 

File "<stdin>", line 1, in «module» 
TypeError: Can't instantiate abstract class Sequence with abstract methods \ 
..getitem , __len 
>>> 





FEE — 4 SAG, 27K BE Sequence 182825, HAKH pp == TRES IF ZZ 
fia: 








class SortedItems (collections .Sequence) : 
def _ init__(self, initial=None): 
self. items = sorted(initial) if initial is not None else [] 


# Required sequence methods 
def | getitem (self, index): 
return self. items[index] 


def len (self): 
return len(self. items) 


# Method for adding an item in the right location 
def add(self, item): 
bisect.insort(self._items, item) 


items = SortedItems([5, 1, 3]) 
print (list (items) ) 
print(items[0], items[-1]) 
items .add(2) 
print (list (items) ) 














a UAE, SortedItems REBRI RAR, AR AR, BERIN 
aK. BAHN, ERER IRE. 


jBIBBFISI Y bisect RR, CE 1 EHE alem A TUER BE RU s, ALA 
IRET RIA F RS 
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10.14.3 wie 


ÓiBF] collections PAREX USO UR EL XE SC 88 SE3 Y Pr £i 6 22877375. 
JEHYRBEBUCOSSUR SS, (DIE E e EE ere SE, WEA: 








>>> items = SortedItems() 

>>> import collections 

>>> isinstance(items, collections.Iterable) 
True 

>>> isinstance(items, collections.Sequence) 
True 

>>> isinstance(items, collections.Container) 
True 

>>> isinstance(items, collections.Sized) 
True 

>>> isinstance(items, collections.Mapping) 
False 

>>> 





collections HH Z H R Zus A #š Pe fE JE (t PX VA BJ sE Hl, jx 
] — RR SE EE SK Hl BB ÉE (R meg >¿ ER 873 A BH pj. (BE ix f BJ 2 EK B 
collections.MutableSequence , QF: 








class Items(collections.MutableSequence): 
def _ init__(self, initial-None): 
self. items - list(initial) if initial is not None else [] 


# Required sequence methods 

def | getitem (self, index): 
print('Getting:', index) 
return self. items[index] 


def ` setitem (self, index, value): 
print('Setting:', index, value) 
self. items[index] = value 


def | delitem (self, index): 
print('Deleting:', index) 
del self. items[index] 


def insert(self, index, value): 
print('Inserting:', index, value) 
self. items.insert(index, value) 


def len (self): 
print('Len') 
return len(self. items) 





WER IRV Items HG, reeL E Er DI CSS rr (M0 append(), 
remove(), count() &), "BIETER: 
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>>> a = Items([1, 2, 3]) 
>>> len(a) 

Len 

3 

>>> a.append (4) 

Len 

Inserting: 3 4 

>>> a.append(2) 

Len 

Inserting: 4 2 

>>> a.count (2) 

Getting: 0 

Getting: 
Getting: 
Getting: 
Getting: 
Getting: 
2 

>>> a.remove(3) 
Getting: O 
Getting: 1 
Getting: 2 
Deleting: 2 

>>> 


oP OQ N P= 





hmm HSN Python MRANAEAMISS|. numbers Mik T — 251 DO 
SESS EREECHEN PRMEES AENMRER, 


10.15 8.15 [zETERS(XI UIS 


10.15.1 io) 


(RASSE ELA SB E E US In] CE S PB 25 — Sc DU FRA, Deler iisen: 
"TS ERE SOLARIS rt, 


10.15.2 fA Se 


HERH, (Ce mec, CNRS TR — TOISOKSCHL, Sg 
BESTIA RT Bee RR INAS : 








class A: 
def spam(self, x): 
pass 


def foo(self): 
pass 
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class Bi: 


num fy BAI num 


def ` init (self): 
self. a - AQ 


def spam(self, x): 
# Delegate to the internal self. a instance 
return self. a.spam(x) 


def foo(self): 
# Delegate to the internal self. a instance 
return self. a foot? 


def bar(self): 
pass 








AIR DUAL PR 737A S zEÍ ARE, MARRIES MES. Be, MRAABHNAZ 


FERE, MAGA getattr O MARRE EE: 





class B2: 
"un BRI — getattr__ HRE, ABATALLRS MR” 
def _init__ (self): 
self. a = AQ 


def bar(self): 
pass 


# Expose all of the methods defined on class A 

def __getattr__(self, name): 
"un SANGIN attribute FENN HER A 
the __getattr__() method is actually a fallback method 
that only gets called when an attribute is not found""" 
return getattr(self._a, name) 





_getattr_ FFB] attribute FENN, EAE: 





b = BO 
b.bar() # Calls B.bar() (exists on B) 
b.spam(42) # Calls B.__getattr__('spam') and delegates to A.spam 





29 — T (NBI SAIC, DID: 





# A prozy class that wraps around another object, but 
# exposes its public attributes 
class Proxy: 
def | init (self, obj): 
self. obj - obj 





# Delegate attribute lookup to internal obj 
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def X getattr (self, name): 
print('getattr:', name) 
return getattr(self. obj, name) 


# Delegate attribute assignment 
def | setattr (self, name, value): 
if name.startswith(' '): 
super(). setattr (name, value) 
else: 
print('setattr:', name, value) 
setattr(self. obj, name, value) 


# Delegate attribute deletion 
def ` delattr (self, name): 
if name.startswith(' '): 
super().  delattr | (name) 
else: 
print('delattr:', name) 
delattr(self. obj, name) 





IG TT RED, MREBACKER AHAB]: 








class Spam: 
def __init__(self, x): 
self.x = x 


def bar(self, y): 
print('Spam.bar:', self.x, y) 


# Create am instance 


s = Spam(2) 
# Create a prozy around it 
p = Proxy(s) 


# Access the prozy 

print(p.x) # Outputs 2 

p.bar(3) # Outputs "Spam.bar: 2 3" 
p.x = 37 # Changes s.z to 37 





385 EXE XC TES I8) 737A, f RT EARS IIS B E SCNSZS 1179 (EESIDILA Dë Or 


Be. His). 


10.15.3 Wie 


BRAN RTE ARAN BASS. GM, — i S Dë T : 








class A: 
def spam(self, x): 
print('A.spam', x) 
def foo(self): 
print('A.foo') 
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class B(A): 
def spam(self, x): 
print('B.spam') 
super().spam(x) 
def bar(self): 
print('B.bar') 





ARIE, SS Lë: 








class A: 

def spam(self, x): 
print('A.spam', x) 
foo(self): 
print('A.foo') 


de 


Fh 


class B: 
def _ init__(self): 

self. a = AQ 

spam(self, x): 

print('B.spam', x) 

self. a.spam(x) 

bar(self): 

print('B.bar') 

def | getattr (self, name): 
return getattr(self. a, name) 


de 


Fh 


de 


Fh 





“SPER, TEATRE S BE, _getattr_O SUR ER 
Bk, RAEREAGENASA, Alt, AIR kA SBME, 
WA e BS AEM. Boh, esas O Ñ delaver EIER 

KSEE RIET Ol obj HE -NEAN RR COSA DUK - 
FAURE (RIB R SEET A T 


HW8—u-szimÓWy8DpE, getattr O XT XSB43 UD F RIA ( MME 
BEAAEA. IA, SEU F8925: 








class ListLike: 


"nn getattr | WMP MARMASSE, Ett EBRE XC" "n 


def ` init (self): 
self. items - [] 


def | getattr (self, name): 
return getattr(self. items, name) 





MAR EIST ListLike TR, SRMCRASBNNRAZ, WM append() Al 
insert(), HSH, SI len(). TRARS. PIM: 








>>> a = ListLikeO 
>>> a.append(2) 
>>> a.insert(0, 1) 
>>> a.sort() 
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»»» len(a) 
Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
TypeError: object of type 'ListLike' has no len() 
>>> a[0] 
Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
TypeError: 'ListLike' object does not support indexing 
>>> 





TU ees EE, EE SD OS E AEE: 








class ListLike: 


""" getatir | MTN, SES 4 SEE KI" 


def __init__(self): 
self. items = [] 


def X getattr (self, name): 
return getattr(self. items, name) 


# Added special methods to support certain list operations 
def len (self): 
return len(self. items) 


def | getitem (self, index): 
return self. items[index] 


def ` setitem (self, index, value): 
self. items[index] = value 


def | delitem (self, index): 
del self. items[index] 





Inder ut RES AIS RR FH (ICE B T, 


10.16 8.16 £##rH#E x E "T MS 


10.16.1 [oi 


{RABSLIL— TSB, PRT EA init. CO Aix, FS El; XII E. 


10.16.2 SAnS 
HTE NDER, KES SANA, HIM: 
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import time 


class Date: 
nun Jak: BRA 
# Primary constructor 
def | init (self, year, month, day): 
self.year = year 
self.month - month 
self.day - day 


# Alternate constructor 
@classmethod 
def today(cls): 
t = time.localtime() 
return cls(t.tm_year, t.tm_mon, t.tm_mday) 





ARARA AM, Feel: 


a = Date(2012, 12, 21) # Primary 
b = Date.today() # Alternate 








10.16.3 Wie 


SD Dr E SE HI a SE VS MIER. CERX— class TESS 1 8l 
(cls), fh Te lr ër E ED ak GIS j E [E] BZ Z2 DL EARN tb EE LEAR 
i: 


class NewDate(Date): 
pass 





Q 
II 


Date.today() # Creates an instance of Date (cls=Date) 
d = NewDate.today() # Creates an instance of NewDate (cls=NewDate) 





10.17 8.17 ÎI ENAH init "DD SC Al 
10.17.1 ow 


(288/38 rtl, (SABAH init O Aik. 


10.17.2 RDR 


Yt neu O 737A8028— T ZR )SS1C89 SPI, PGSM F iz 42: 








class Date: 
def | init (self, year, month, day): 
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self.year = year 
self.month = month 
self.day = day 





FRE UMAR init O FAiARBIBIX+ Date RH: 








>>> d = Date.__new__ (Date) 
>>> d 
<__main__.Date object at 0x1006716d0> 
>>> d.year 
Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 
AttributeError: 'Date' object has no attribute 'year' 
>>> 





ZAR n Lea, XS Date SARETE year EST, PLUS Fost: 








>>> data = {'year':2012, 'month':8, 'day':29} 

>>> for key, value in data.items(): 
setattr(d, key, value) 

>>> d.year 

2012 

>>> d.month 


8 
>>> 





10.17.3 Wie 


= 31] Ke (id SR sk SC Sr E EI SPS NDT SE SET init O AAR 
ENR. DI, WT EI Date RK, SEHR RISE ZA PMH EM "äm 
HEZ today() : 








from time import localtime 


class Date: 
def | init (self, year, month, day): 
self.year = year 
self.month = month 
self.day = day 


@classmethod 

def today(cls): 
d = cls.__new__(cls) 
t = localtime() 
d.year = t.tm_year 
d.month = t.tm_mon 
d.day = t.tm_mday 
return d 





El, EMR INC ISON ZlgBd P7 5E — 7 80 FFT: 
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data = í 'year': 2012, 'month': 8, 'day': 29 } 





MRM CHAD —T Date RAH, nTUMSEFB ET). 


SPB X Hh AE SE MARRE, RETEA 2 U; la] x E >= Bl =F 
H, Fein Spee, Gin, WMRixSREA slots, properties , 
descriptors KA (HEBRAIC MAAR, MIA REA setattrO HARI 
(RE (83 25 15 EE DEGES FH 


10.18 8.18 UP Mixins Jf REZSIJJBE 


10.18.1 [oi 


MARE AANA, BER CMA REEKSE, (SE AEM 
FARA. BIBER EC Ar SE, Ge ER, 


10.18.2 Bé Se 


te DEE EN AMAR Sh Col, HRSA EIS PES, f 
TAMAR CN kg El CBS 


m RRIK, AIDE. EEE, ZSRUSEISUBES MIB 


— BEIER A 25: 








class LoggedMappingMixin: 


num 


Add logging to get/set/delete operations for debugging. 


nnn 


__slots__ = O # #ARMRALHRE, DA7g ELFRSCDM UE A SAEIA 


def __getitem__(self, key): 
print('Getting ' + str(key)) 
return super().__getitem__(key) 


def __setitem__(self, key, value): 
print('Setting {} = {!r}'.format (key, value)) 
return super().__setitem__(key, value) 


def __delitem__(self, key): 


print('Deleting ' + str(key)) 
return super().__delitem__(key) 


class SetOnceMappingMixin: 


Ünly allow a key to be set once. 


III 
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. Slots  - (Q 


def | setitem (self, key, value): 
if key in self: 
raise KeyError(str(key) + ' already set') 
return super(). setitem (key, value) 


class StringKeysMappingMixin: 


III 


Restrict keys to strings only 


__slots__ = (Q 


def __setitem__(self, key, value): 
if not isinstance(key, str): 
raise TypeError('keys must be strings') 
return super().__setitem__(key, value) 





AEK EB i (sb AE RATS, BROEMRMRARHCE 2S, BREE 
RINSE. Chen Rit SARA HRMS AEA. Gin: 








class LoggedDict (LoggedMappingMixin, dict): 
pass 


d = LoggedDict O 
d['x'] = 23 
print(d['x']) 
del d['x'] 


from collections import defaultdict 


class SetOnceDefaultDict (SetOnceMappingMixin, defaultdict): 
pass 


d = SetOnceDefaultDict (list) 
d['x'].append(2) 

d['x'].append(3) 

Z d['x'] = 23 # KeyError: 'x already set' 





MAF, SDS SE A ER RIED EDO (LEM dict, defaultdict Kl Or- 
deredDict) HARREM, NEN, HSRREREL SIT. 


10.18.3 Wie 


j A 25 TENIS EE TRE Z 1875 #BrHIN I, jm +ë ëB z Fj 3 t EREN BREAD 
8E, CEERI- ES COO, (mise MAAS, SARE 
socketserver fRiR AY ThreadingMixIn ZS Bb Za X 253 DUE EH. PIM, 
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LISS ren XML-RPC ARS: 








from xmlrpc.server import SimpleXMLRPCServer 

from socketserver import ThreadingMixIn 

class ThreadedXMLRPCServer(ThreadingMixIn, SimpleXMLRPCServer): 
pass 





[e] Es fg — EE X B! ERIT Sënn S INE A EES, Rhe E 
IJSETI — He ay lE, 

WEAR, BLARE Ste, JERAAGRATSBEELPRBRGCDMUBRI. Bik, P 
ARRAA CHAS, BREMENARREM "ur O FA, JFEUR SEDI 
BIE RBeATARHIELMAREX Y -slots = O, 


AA ps HR A ED UEBER, WU RB: 








def LoggedMapping(cls): 
""" BRAR: EARR" 
cls_getitem = cls.__getitem__ 
cls_setitem = cls.__setitem__ 
cls_delitem = cls.__delitem__ 


def __getitem__(self, key): 
print('Getting ' + str(key)) 
return cls_getitem(self, key) 


def __setitem__(self, key, value): 
print('Setting {} = {!r}'.format (key, value)) 
return cls_setitem(self, key, value) 


def __delitem__(self, key): 
print('Deleting ' + str(key)) 
return cls delitem(self, key) 


cls. getitem  -  getitem ` 
cls. setitem  -  Ssetitem ` 
cls.__delitem__ = __delitem__ 


return cls 


@LoggedMapping 
class LoggedDict (dict): 
pass 





JX 42 ER Ze — FEBJ, mn EÁANBISSSEBBRIZIBOK Y. SS 9.12 NTRS 
ENEE DE BE ZEAZTMSXU EDIT 
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10.19 8.19 SHAD ER SCELTA 


10.19.1 GIS 


{NAB SLE AA SAIL SX EE RETE BRAS FTE RENK, (DS Recette 
JLK Z BJ2RPETUITIR AD, 


10.19.2 Bé Se 


ERS TIR rh, BENRA RSNET AERE COIS IESU RBU— 
MERWR: 








class Connection: 


"^" BHR, SMITE, MORIR --""" 


def _ init__(self): 
self.state = 'CLOSED' 


de 


Fh 


read(self): 
if self.state !- 'OPEN': 

raise RuntimeError('Not open') 
print ('reading') 


def write(self, data): 
if self.state != 'OPEN': 
raise RuntimeError('Not open') 
print ('writing') 


def open(self): 
if self.state == 'OPEN': 
raise RuntimeError('Already open') 
self.state = 'OPEN' 
def close(self): 
if self.state == 'CLOSED': 


raise RuntimeError('Already closed') 
self.state = 'CLOSED' 





RS ARERA, BERGA S, WEBS. ROXRIRBPACIANESS 
H. AAEH DLE RE EC S pud write() SZX3AITBUSDZS EMTA, 


RBI EAB MABE X — 1 KE? 








class Connectioni: 


num 3575 58 —ÓNI SA 1KZS EM ^R num 


def | init (self): 
self.new state(ClosedConnectionState) 
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def new state(self, newstate): 
self. state - newstate 
# Delegate to the state class 


def read(self): 
return self. state.read(self) 


def write(self, data): 
return self. state.write(self, data) 


def open(self): 
return self. state.open(self) 


def close(self): 
return self. state.close(self) 


# Connection state base class 
class ConnectionState: 
@staticmethod 
def read(conn): 
raise NotImplementedError () 


@staticmethod 
def write(conn, data): 
raise NotImplementedError() 


Ostaticmethod 
def open(conn): 
raise NotImplementedError() 


@staticmethod 
def close(conn): 
raise NotImplementedError () 


# Implementation of different states 
class ClosedConnectionState(ConnectionState): 
@staticmethod 
def read(conn): 
raise RuntimeError('Not open') 


@staticmethod 
def write(conn, data): 
raise RuntimeError('Not open') 


@staticmethod 
def open(conn) : 


conn .new_state(OpenConnectionState) 


@staticmethod 
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def close(conn): 
raise RuntimeError('Already closed') 


class OpenConnectionState(ConnectionState) : 
Ostaticmethod 
def read(conn): 
print ('reading') 


@staticmethod 
def write(conn, data): 
print ('writing') 


Ostaticmethod 
def open(conn): 
raise RuntimeError('Already open') 


@staticmethod 
def close(conn): 
conn.new_state(ClosedConnectionState) 





Flee AR: 








>>> c = Connection() 
>>> c._state 
<class '__main__.ClosedConnectionState'> 
>>> c.read() 
Traceback (most recent call last): 
File "<stdin>", line i, in <module> 
File "example.py", line 10, in read 
return self. state.read(self) 
File "example.py", line 43, in read 
raise RuntimeError('Not open') 
RuntimeError: Not open 
>>> c.open() 
>>> C. State 


<class ' main  .ÜpenConnectionState'» 
>>> c.read() 

reading 

>>> c.write('hello') 

writing 


>>> c.close() 

>>> c._state 

<class '__main__.ClosedConnectionState'> 
>>> 





10.19.3 Wie 


MAB AHMAS ARATE Gë, RIGMAS SEL ën et, REN 


MER 75 SRE 1S SPAT RE SCR — TE, 
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XPErARBRSE, STRSNRGBRERAA A. FRAG fiñ + e] BJ 3: I 
RIESS Lint, PHA 1A2S4S SA SB RAG AE Connection LID, (SS XB 
NotImplementedError ÆJ "WIES H SMA, Binet RIED 8.12 
‘\\ VEREBU TRA EAS AR. 


att st jS, NRE ! 


10.20 8.20 5633 eer bidden 
10.20.1 (52 


(S — T ETERIEXIZGATAMR, MEt ERARA RIINA A. 


10.20.2 Bé Se 


REPA, PEH getattrO : 








import math 


class Point: 
def | init (self, x, y): 
self.x = x 
self.y - y 


def | repr (self): 
return 'Point({!r:},{!r:})'.format(self.x, self.y) 


def distance(self, x, y): 


return math.hypot(self.x - x, self.y - y) 


Point(2, 3) 
getattr(p, 'distance')(0, 0) # Calls p.distance(0, 0) 


e. ro 





PIR- PA KAILA operator.methodcallerO , fs: 








import operator 
operator.methodcaller('distance', 0, 0) (p) 





SKS SB BSETRISIE 2:22 Z RiGARSAAN, EH operator.methodcaller PA 
(RAS. CMBR AN, Stolle: 








points = [ 
Point(1, 2), 
Point(3, 0), 
Point(10, -3), 
Point(-5, -7), 
Point(-1, 8), 
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Point(3, 2) 
] 
# Sort by distance from origin (0, 0) 
points.sort(key-operator.methodcaller('distance', 0, 0)) 





10.20.3 Wie 


Wi RI SASL SAAR, SS, STERIL. 
Wb, TRARA, MTA AB getattr RIESS EE, ABBAL 
PERN 75 Val FE BI RT, 


operator.methodcaller() BI@—TAIWAWR, FANREMAUVEER, Al 
VA FA BDAY ES RS SC ld Ri CHAT, keth: 








>>> p = Point(3, 4) 

>>> d = operator.methodcaller('distance', 0, 0) 
>>> d(p) 

5.0 

>>> 





3833 75 ABMS RIA Ai ESR case BA 8X SCHLUS [5] EE 
DIDIER. SEFERE Z SRF. 


10.21 8.21 SO iD lu] E 15 rt 


10.21.1 (537 
(SE RETE EA EE [e] 2E RI B SR LB ELA S ZR ERR, SE AN BRE SERESENE(T 


AASB, Du. wel, ZIRE TSP TMK [SIE ER 
fF. 


10.21.2 fH 753€ 


jx ER SUR [o] zB tS FH E ÁO], ERE EI ER — I ERE AN EDS S ZB B 
Bx imi. iS — FN FRANE, SA URRISEESEEXE X SI PAR: 








class Node: 
pass 


class UnaryOperator (Node) : 
def | init (self, operand): 
self.operand - operand 


class BinaryÜperator (Node): 
def | init (self, left, right): 
self.left - left 
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self.right - right 


class Add(BinaryÜperator): 
pass 


class Sub(BinaryÜperator): 
pass 


class Mul(BinaryOperator) : 
pass 


class Div(BinaryÜperator): 
pass 


class Negate(UnaryOperator) : 
pass 


class Number (Node): 
def _ init__(self, value): 
self.value = value 








SAIS Al FARES SRE BRE, WU RB: 








# Representation of 1 + 2 * (3 - 4) / 5 
ti = Sub(Number(3), Number(4)) 

t2 = Mul(Number(2), t1) 

t3 Div(t2, Number(5)) 

t4 = Add(Number(1), t3) 








4889 [S RE T ERI XA IV, SRPRSMEX — 8, THIS mm 
Wil Ese BAFTA, BREA B] Art ay b ik Sp BAY: 








class NodeVisitor: 
def visit(self, node): 
methname = 'visit ' + type(node). name . 
meth - getattr(self, methname, None) 
if meth is None: 
meth - self.generic visit 
return meth(node) 


def generic visit(self, node): 
raise RuntimeError('No {} method'.format('visit ' + type(node). name )) 








Jg f feFHix 2S, TUEN- T 28880 CAE RLSCHU FR visit Name O Hix, HA 
Name Æ node RH, PIA, $584 Ke, DOE, ole 








class Evaluator(NodeVisitor): 
def visit Number(self, node): 
return node.value 


def visit Add(self, node): 
return self.visit(node.left) + self.visit(node.right) 
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def visit Sub(self, node): 
return self.visit(node.left) - self.visit(node.right) 


def visit Mul(self, node): 
return self.visit(node.left) * self.visit(node.right) 


def visit Div(self, node): 
return self.visit(node.left) / self.visit(node.right) 


def visit Negate(self, node): 
return -node.operand 





TARHI: 








>>> e = Evaluator() 
>>> e.visit(t4) 

0.6 

>>> 





fE23 — ^ [BIB DIE, FIXEMX—42:fE—A T ELARA A E THRE 
Fl: 








class StackCode(NodeVisitor) : 
def generate_code(self, node): 
self.instructions = [] 
self .visit (node) 
return self.instructions 


def visit_Number(self, node): 
self.instructions.append(('PUSH', node. value) ) 


def binop(self, node, instruction): 
self .visit (node.left) 
self .visit (node.right) 
self .instructions.append( (instruction, )) 


de 


Fh 


visit_Add(self, node): 
self.binop(node, 'ADD') 


def visit Sub(self, node): 
self.binop(node, 'SUB') 


def visit Mul(self, node): 
self.binop(node, 'MUL') 


def visit Div(self, node): 
self.binop(node, 'DIV') 


def unaryop(self, node, instruction): 
self.visit(node.operand) 
self.instructions.append((instruction,)) 
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def visit Negate(self, node): 
self.unaryop(node, 'NEG') 





TRI D: 








>>> s = StackCode() 

>>> s.generate_code(t4) 

[C'PUSH', 1), ('PUSH', 2), ('PUSH', 3), ('PUSH', 4), ('SUB',), 
(*MUL',), ('PUSH', 5), C'DIV',), (C'ADD',2] 

>>> 





10.21.3 iit 


PII TERSBSET E ol 662 = ABH if/else AARM, 3x U [sJ 8 BU ee 
iT getattr() RIAA MHA, JERIRISEUSSKXSIABI AN gm: 








def binop(self, node, instruction): 
self.visit(node.left) 
self.visit(node.right) 
self.instructions.append((instruction,)) 





CARRS ONS, DURCNTUESCHLURISES switch Ek case 188)8375 Ú, 
Hat, WORRIES — T HTTP ER, MERER- MARKT ARIES: 








class HTTPHandler: 

def handle(self, request): 
methname = 'do ' + request.request method 
getattr(self, methname) (request) 

def do GET(self, request): 
pass 

def do POST(self, request): 
pass 

def do HEAD(self, request): 
pass 





DOARA- ER ER CP A, WRB REE KAA BE £ [a] 
ER, ARAB Python BJXeU3ZRI Bil (BS sys.getrecursionlimitO ). 

BJUASSBB 8.22 dm, SIP AE RI SS SIA (Use SCH SER 338 73 SK, 

TER ERR TU Am VETR RAY Zi Fe EA ol EH xA dE SS LAY. Python ZKERBS ast 


BERENS, VAABARB. 9.24 Jg f MIR ast RRRA Python 
CSA DIT, 
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10.22 8.22 AAS US [n] EET zÇ 


10.22.1 (537 


(ss FH US I8] E kiy — (ZR BU ERES EZ UIS IST, FAA ube E =E R SU 


MA. (ATARI, FA URSUS Ei RIRIN. 


10.22.2 fH RHE 


38531 15 7 BY AE pk as P] Ae AIS RA AP ARB, 8.21), 3X 


Naa T —- Voie] 2S, RTL TRU FH — E HIRT: 








import types 


class Node: 
pass 


class NodeVisitor: 
def visit(self, node): 
Stack - [node] 
last result - None 
while stack: 
try: 
last - stack[-1] 
if isinstance(last, types.GeneratorType): 
stack.append(last.send(last result)) 
last result - None 
elif isinstance(last, Node): 
stack.append(self._visit(stack.pop( )) 
else: 
last result = stack.popO 
except StopIteration: 
Stack.pop() 


return last result 


def visit(self, node): 
methname = 'visit ' + type(node). name . 
meth - getattr(self, methname, None) 
if meth is None: 
meth - self.generic visit 
return meth(node) 


def generic visit(self, node): 


raise RuntimeError('No {} method'.format('visit ' + type(node). name . 





HUSS TS, RAZR, Ss Effe S STU E TEZS.E— THY 


WARRAHSCAM, Sea LIA, eltren 
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class UnaryÜperator (Node): 
def | init (self, operand): 
self.operand - operand 


class BinaryOperator (Node): 
def | init (self, left, right): 
self.left = left 
self.right - right 


class Add(BinaryOperator) : 
pass 


class Sub(BinaryÜperator): 
pass 


class Mul(BinaryOperator) : 
pass 


class Div(BinaryÜperator): 
pass 


class Negate(UnaryÜperator): 
pass 


class Number (Node): 
def _ init__(self, value): 
self.value = value 


# A sample visitor class that evaluates expressions 
class Evaluator(NodeVisitor): 
def visit_Number(self, node): 
return node.value 


def visit_Add(self, node): 


return self .visit(node.left) + self.visit (node. 


def visit_Sub(self, node): 


return self.visit(node.left) - self.visit(node. 


def visit_Mul(self, node): 


return self.visit(node.left) * self.visit(node. 


def visit_Div(self, node): 


return self.visit(node.left) / self.visit(node. 


def visit_Negate(self, node): 
return -self.visit (node. operand) 


if name == ' main ': 


# 1 + 2*(3-4) / 5 
ti = Sub(Number(3), Number(4)) 


right) 


right) 


right) 


right) 
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t2 = Mul(Number(2), t1) 

t3 = Div(t2, Number(5)) 

t4 = Add(Number(1), t3) 

# Evaluate it 

e - Evaluator() 
print(e.visit(t4)) # Outputs 0.6 





WR EE RARBG ERHI Evaluator MBAR: 








>>> a = Number (0) 
>>> for n in range(1, 100000): 
. a = Add(a, Number (n)) 


>>> e = Evaluator () 
>>> e.visit(a) 
Traceback (most recent call last): 


File "visitor.py", line 29, in _visit 
return meth (node) 
File "visitor.py", line 67, in visit_Add 
return self.visit(node.left) + self.visit (node.right) 
RuntimeError: maximum recursion depth exceeded 
>>> 





PERL FAME F EAD Evaluator: 








class Evaluator(NodeVisitor): 
def visit_Number(self, node): 
return node.value 


def visit_Add(self, node): 
yield (yield node.left) + (yield node.right) 


def visit_Sub(self, node): 
yield (yield node.left) - (yield node.right) 


def visit_Mul(self, node): 
yield (yield node.left) * (yield node.right) 


def visit_Div(self, node): 
yield (yield node.left) / (yield node.right) 


def visit_Negate(self, node): 
yield - (yield node. operand) 





BEXIBÍT, WA 








>>> a = Number(0) 
>>> for n in range(1,100000): 
a = Add(a, Number (n)) 


>>> e = Evaluator() 
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>>> e.visit(a) 
4999950000 
>>> 





WIB my ATI ftp BI XE S2 58 09782 [5] B : 








class Evaluator(NodeVisitor): 


def visit Add(self, node): 
print('Add:', node) 
lhs = yield node.left 
print('left=', lhs) 
rhs = yield node.right 
print ('right=', rhs) 
yield lhs + rhs 





Lë: 








>>> e = Evaluator() 

>>> e.visit(t4) 

Add: <__main__.Add object at 0x1006a8d90> 
left- 1 

right- -0.4 

0.6 

>>> 





10.22.3 vit 


jx — iv PMT f SEpk SS lll 42 e TETBU7IIEB)SRAIJUSE,. Sep 
388 75 rA ze B FH SERA PUB ZR STU, PDO, SEIL Ss, 98 — LX Wb sl 
ST RAR RAR A, SUBS visit O AAO BM EIUS, 

35b —S SRY et MS A yield A MÉE yield HAM, ERRAR 
[] — SRE 3t ERR] PEG, ETSI ERA AI AAE "el, GI, 2a Ne 
1X45 16): 








value = self.visit(node.left) 





MÆR yield i898): 








value = yield node.left 





tZ node.left RE vistiO Hid, AB vistiO Z3; AWIFHHBAT D ABM 
vist Name() DZ. yield Sinz In, PTE, ARAM 


ZŠ value, 

A Am, MHitSBSSKACRE yield iBt)Rg7;3e, (DS ES AS, 
fiu Zu REIBÍRE REO, FIM, A TIARA, Mme PNA, WR 
MERE, REBALSAR, SISA, MARRS. Chat. fs 
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Ħ yield EA ARS HIER RAH, CHARS xBUSIB ZUR LEA X Ras 
Hb, "CR, 


10.23 8.23 (Ai 5| FH ZG JJ TEES 


10.23.1 GIS 


(RAE Fr BUI TRS 10S | Aa (COMA, Ed. WEBS), adii T A 
FE tm, 


10.23.2 fH AH 


— “MELB BS (835 | FA ES Ol f Sr Een, DR DATTA f D 
A, BF PRRRORBAMR DRA. AMR, WAS weakref HPAES 
SIP, Han: 








import weakref 


class Node: 
def _init__(self, value): 
self.value = value 
self._parent = None 
self.children = [] 


def __repr__(self): 
return 'Node({!r:})'.format (self .value) 


# property that manages the parent as a weak-reference 
@property 
def parent (self): 

return None if self._parent is None else self._parent() 


@parent .setter 
def parent(self, node): 
self._parent = weakref.ref (node) 


def add_child(self, child): 
self .children.append (child) 
child.parent = self 





APSA AW RIF parent BREAZ&IE, FIM: 








>>> root = Node('parent') 
>>> cl = Node('child') 
>>> root.add_child(c1) 
>>> print(c1.parent) 
Node('parent ') 
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>>> del root 

>>> print (cl.parent) 
None 

>>> 





10.23.3 Wie 


(BEA 5| AARE Python PE MRF lA, A AIF RADAR UAL all 
AATF IX EZ. PINS IESU EI: 








# Class just to illustrate when deletion occurs 
class Data: 
def del (self): 
print('Data. del  ') 


# Node class involving a cycle 
class Node: 
def ` init (self): 
self.data = Data() 
self.parent = None 
self.children = [] 


def add_child(self, child): 
self.children.append(child) 
child.parent - self 





BFA EE HEIR [a Uri : 








>>> a = Data() 

>>> del a # Immediately deleted 
Data. del . 

>>> a = Node 

>>> del a # Immediately deleted 
Data. del . 

>>> a = Node() 

>>> a.add_child(Node()) 

>>> del a # Not deleted (no message) 





JAAR, wa AAM TENA AM, BIS Python MAIR [sl US UU 
EETEHI. STWR AMS hk OMNIA AMR. m+ 
(A 5|FIXSRAKIZASHY. Alt, ELMMIFPRABD, KIAMAT DR 
SRIRAM ARSIA, SMB MTRAIS| FT RAB] BES pk. 0, 


Python BATAAN as RS ETA S| FAY, (Bos KE IB CHAR 
(REAR, AIMMETUAFAINMAE, (BIETUSSE ARM: 








>>> import gc 
>>> gc.collect() £ Force collection 
Data. del ` 
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WR S| A WTRA CAEL TACHA ei OO Zik, SEA SiB/LSÍS SETS 
SS (IRR FID24226 Node E MACH del. O 73i: 








# Node class involving a cycle 
class Node: 
def ` init (self): 
self.data - Data() 
self.parent - None 
self.children - [] 


def add child(self, child): 
self.children.append(child) 
child.parent - self 


# NEVER DEFINE LIKE THIS. 
# Only here to illustrate pathological behavior 
def _del__(self): 

del self.data 





del.parent 
del.children 
MHP, hujRiBlik;ki ap 22 IBXAYRB), LASMAG HE. BR 


Dë TREN. Data. del ABKIZAEHUM f , BEET ERIAG EULA: 








>>> a = Node() 

>>> a.add_child(Node() 

>>> del a # No message (not collected) 

>>> import gc 

>>> gc.collect() # No message (not collected) 
>>> 





d re [n], Sak, Sol Sat, CTS 
HEM CASI Dirr, Drei lg iit weakref KAEA. HM: 








>>> import weakref 

>>> a = Node() 

>>> a ref = weakref.ref (a) 

>>> a_ref 

<weakref at 0x100581f70; to 'Node' at 0x1005c5410> 
>>> 





7a f Vilej8g AARS DD, MERARI ARA EB. MRA NITRA 
FEMAROE, AMMRE—* None, AFRIWRASIATA AI, BAR 
TAA MRE T. #14; 








>>> print (a_ref()) 

<__main__.Node object at 0x1005c5410> 
>>> dela 

Data. del ` 

>>> print(a ref() 
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None 
>>> 





ix BRR ARR, MERU AEM S| Alla sr, ERAD AMA 
(FAS, HIRES IAG, MAGES e 8.25 JD X T 995 FARIA 9h — DT. 


10.24 8.24 (ëtt si TIE 


10.24.1 (537 


{ABER TARAS ëm Dot Ae SS (EE —.1—,——,— S5), (HERMES 
H3 — AZ BUR. 


10.24.2 fH RHE 


Python BW BS EET TE SESS EE SCHNL rk pk Ee, GMA SHH HR 
VERE, Ras ee O JA. RBEM-SAARHAMAM, (BIER 
SR BITES RTRERS ECAR 7573 BRA S sa A T. 

RIMES functools.total ordering MARE tik MEN, fBFEGKXUB— T 
RK, US oa O Ai&, 9MHEdBASA (It, les, gto, or --ge--) PAY 
AEE. AA än SS Ech rie ze KC H Aar, 

EIF, EI Er, MAI -EZ B, SEI 
Re: 








from functools import total_ordering 


class Room: 
def | init (self, name, length, width): 
Self name = name 
self.length - length 
self.width - width 
self.square feet - self.length * self.width 


Ototal ordering 
class House: 
def | init (self, name, style): 
Self name = name 
self.style - style 
self.rooms - list() 
@property 
def living space footage(self): 
return sum(r.square feet for r in self.rooms) 


def add room(self, room): 
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self. 


def str 


rooms.append(room) 


. (self): 


return '{}: {} square foot {}'.format(self.name, 


self.living space footage, 
self.style) 


def | eq (self, other): 
return self.living space footage -- other.living space footage 
def Lt (self, other): 


return self.living space footage < other.living space footage 








ERIRE House Z833EW SMAI: eg OD 1t O , 'EBABESZISPITÉ 


BECHER TE : 








# Build a few houses, and add rooms to them 
hl = House('hi', 'Cape') 
hi.add_room(Room('Master Bedroom', 14, 21)) 
hi.add_room(Room('Living Room', 18, 20)) 
hi.add room(Room('Kitchen', 12, 16)) 

hi.add room(Room('Office', 12, 12)) 

h2 = House('h2', 'Ranch') 

h2.add room(Room('Master Bedroom', 14, 21)) 
h2.add room(Room('Living Room', 18, 20)) 
h2.add room(Room('Kitchen', 12, 16)) 

h3 - House('h3', 'Split') 

h3.add room(Room('Master Bedroom', 14, 21)) 
h3.add room(Room('Living Room', 18, 20)) 
h3.add room(Room('Office', 12, 16)) 

h3.add room(Room('Kitchen', 15, 17)) 


houses = [hi, 


print('Is h1 
print('Is h2 
print('Is h2 
print ('Which 
print ('Which 


h2, h3] 

bigger than h2?', hl > h2) £ prints True 

smaller than h3?', h2 < h3) # prints True 

greater than or equal to hi?', h2 >= hi) # Prints False 

one is biggest?', max(houses)) £ Prints 'h3: 1101-square-foot Spli 
is smallest?', min(houses)) £ Prints 'h2: 846-square-foot Ranch' 


t 








10.24.3 iit 


ES total ordering STëmm, CMEEXT — MA BET EES SE $373 
"Ell Ir Se SC DIS — AARE. COMMENT le O DS, BAC 
57.18 DIE EB PH E RI B) SE SERE XB BEER 737A. Ch Eat SIS F IHI2 42 
EXTERA: 








class House: 


def __eq_ 


pass 


def __lt_ 


_(self, other): 


_(self, other): 
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pass 
# Methods created by Ototal ordering 
__le__ = lambda self, other: self < other or self == other 
__gt__ = lambda self, other: not (self < other or self == other) 
__ge__ = lambda self, other: not (self < other) 

ne = lambda self, other: not self == other 





SR, (RBOZSURBGA, (21A total ordering PUBER, MRMA 
AINE. 


10.25 8.25 Gleis KHI 


10.25.1 io) 


ZEISS rd SD, AUS Bf Pils eler, MRE CHA 
SIP, 


10.25.2 Bé Se 


XMS ze P179 re E B [E] S COT EE nol pd ER don, ER EE Ee SC DOS 
+, HA logging Bh, (EAEE ENER logger ScPlzKkx EUR — +, PIS: 








>>> import logging 

>>> a = logging.getLogger('foo') 
>>> b = logging. getLogger('bar') 
>>> a is b 

False 

>>> c = logging. getLogger('foo') 
>>> a is c 

True 

>>> 





JS Y ARM, MBBEA-MIAASAAR LT BEER, Datt: 








# The class in question 
class Spam: 
def ` init (self, name): 
self.name - name 


# Caching support 
import weakref 
Spam cache = weakref .WeakValueDictionary() 
def get spam(name): 
if name not in spam cache: 
s - Spam(name) 
_spam_cache[name] = s 
else: 
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s = spam cache[name] 
return s 





AEAN, MARRA ATR MBI 79 MN: 








>>> a = get spam('foo') 
>>> b = get spam('bar') 
>>> a is b 

False 

>>> c = get spam('foo') 
>>> a is c 

True 

>>> 





10.25.3 Wie 


SE beta L| PRE DUEB Sol BIST 7938 ee TF 


fi T5 SE 3X EIER EK 


A ¿eee 


X [8] 


AAA. BER 


PO, Mal FESS BRE AY new O Fk, MAR PMSF: 








# Note: This code doesn't quite work 
import weakref 


class Spam: 
Spam cache = weakref .WeakValueDictionary() 
def _new__(cls, name): 
if name in cls. spam cache: 
return cls. spam cache [name] 
else: 
self = supert), new  (cls) 
cls. spam cache[name] = self 
return self 
def ` init (self, name): 
print('Initializing Spam') 
Self name = name 





Alken, (ella init O FARRAR AA, he 


^E ERIT. DU: 








>>> s = Spam('Dave') 
Initializing Spam 
>>> t = Spam('Dave') 
Initializing Spam 
>>> s is t 

True 

>>> 





GTrSkrtt mn, Dm pit ATA, 


Em MEAS) 7 885 | At, TOURNEE SR E RBH, APIA 
8.23 up Ei REENEN E E ANEA 
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IS. —“ WeakValueDictionary XAR ARFI ES Z£ El E1975 e TETR GS FH BS SC DI. 
Glo, HEESCPIANBHBUBRIT, CMMFRPRERT. WER PRN MAR: 








>>> a = get_spam('foo') 
>>> b = get_spam('bar') 
>>> c = get spam('foo') 
>>> list( spam cache) 
['foo'., 'bar'] 

>>> dela 

>>> del c 

>>> list( spam cache) 
['bar'] 

>>> del b 

>>> list( spam cache) 
[] 


>>> 





WABDERME, XBOBESBCAST. PETRAEA T 
fit F. 

Sabar rb, FAL ARRAWE-R, Bewley 
SE Te CS ANE dE TER Tz STR 2S e 








import weakref 


class CachedSpamManager: 
def __init__(self): 
self. cache = weakref .WeakValueDictionary() 


def get_spam(self, name): 
if name not in self._cache: 
= Spam(name) 
self._cache[name] = 
else: 
s = self._cache[name] 
return s 


def clear(self): 
self. cache.clear() 


class Spam: 
manager = CachedSpamManager () 
def _ init__(self, name): 
self.name = name 


def get spam(name): 
return Spam.manager.get spam(name) 





EDIT Sam, "HIE Sr, WIS DDGEJDSSEÉEBEGEIUB, REZ 
SI manager Bla], 


L-AME., RIRE SRO, APREA RTE, 
MTERAI ASA, WD: 
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>>> a = Spam('foo') 
>>> b = Spam('foo') 
>>> a is b 

False 

>>> 


fJ VR ze RI ABIL APIS, BOSE RNA cO EL FAA (_) AX, 
WnRRPE EURO. BOP MeL SAY init oO DSDS, ike 
A 8648249816: 
class Spam: 


def __init__(self, *args, **kwargs): 
raise RuntimeError("Can't instantiate directly") 











# Alternate constructor 
@classmethod 
def _new(cls, name): 
self = cls.__new__(cls) 
self.name = name 


KR ENA 10 sl, (EA Spam. newO 3KGISESCDI, fü ELEUSFH SpanO 
FIG AR : 


# ------------------------ Bei AR ------------------------ 
class CachedSpamManager2: 
def _ init__(self): 
self. cache = weakref .WeakValueDictionary() 











def get_spam(self, name): 
if name not in self._cache: 
temp = Spam3._new(name) # Modified creation 
self._cache[name] = temp 
else: 
temp = self._cache[name] 
return temp 


def clear(self): 
self. cache.clear() 


class Spam3: 
def | init (self, *args, **kwargs): 
raise RuntimeError("Can't instantiate directly") 


# Alternate constructor 

@classmethod 

def _new(cls, name): 
self = cls. new  (cls) 
Self name = name 
return self 


Serie CBT. ër BIS YR n] AER 9.13 Ju RBS] 
KE eg sa (f FB y SARAIVA). 
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CHAPTER 


ELEVEN 


SIL: JEMIE 


METTE Ami BS SBA OS “don t repeat yourself”, ID SN, FEAT 
EE E e ECH EECHER e ON, BBMRIBABIESB S 
DIDURS ASS TE Python SF, WRAL aK ARAM, REG. 
TOMAS TEAS BSE RAS (CEE ck, ERR) BR EE 
FRASER RH, Rima Mmk, Tidit Ef K, SMRRRRSAXIER. IS 
FA execO MITHBURNABAMMANRHRAS, REVEBSRAVNSAARTA 
jus mix, FABRE SEE BCMA RBI AN. 


Contents: 


11.1 9.1 Gee FRIAR 


ni 


11.1.1 [oR 


(BERBERS aS, RIR EEE (tow AAS. ATS), 


11.1.2 RHR 


QO Se RAS SE P SOL ICES Be — TR, BLAME MSR eee RN, DUAD: 








import time 
from functools import wraps 


def timethis(func): 


III 


Decorator that reports the execution time. 
@wraps (func) 
def wrapper(*args, **kwargs): 
start = time.time() 
result = func(*args, **kwargs) 
end = time.time() 
print(func.__name__, end-start) 
return result 
return wrapper 
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TAFARI 








>>> @timethis 
. def countdown (n): 


t t t 


Counts down 
while n > 0: 
n -= 1 


>>> countdown(100000) 
countdown 0.008917808532714844 
>>> countdown(10000000) 
countdown 0.87188299392912 

>>> 





11.1.3 Wie 


uc E amie SAM, CANAR uërg rr, STK 
GE 








@timethis 
def countdown(n): 
pass 





PRR LIEGE BSR ED: 








def countdown(n): 
pass 
countdown = timethis (countdown) 





ISL. P3ERJXXTBSSEESII Cstaticmethod, @classmethod,@property RIE 
DS AH, (USE, FRX (83 Fr ERE STR : 








class A: 
@classmethod 
def method(cls): 

pass 


class B: 
# Equivalent definition of a class method 
def method(cls): 
pass 
method = classmethod (method) 





ft LIB wrapper() KIA, RiR AREN Y MEA xargs All **kwargs RHE 
SEE EZB. TANAAM T ace E BIER, MERE A 
MONA AIS AICES (ECMO AY), FAIR SETA E) EE GR [n] 3 (Ç ES Ia 
Ja ER ZA, 
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ss == pi US E) ze >< LI ga >f A Z [Z ER pa PE ALIA] S SURE 42 DA 2 E [e] Ië, A *args 
All **kwargs EISE RR URCETIS EE Be e Fj. Imak [a| z¿ë E BSA e 8] FH R GE ZA 
func(*args, **kwargs) J&E R, BP func MERRER 


MUA Ra Jemen, AAAS AIF RUA, ug, 
TNIESCERIZERTSRIBN, Renae Me Ten, Hot CMe wraps (func) it 
FEREZA, CRRA RMR JU 23058 (RNase), MEARS BRAT 
4D. $E F2KB9JL 4 NP #u4i]2 SEPDI A Die 0886828 8928 lel, WRIA 
EME OGBJAIDSEEEN, meU RF. 


11.2 9.2 Glen ESRN DR Ea RATAS 
11.2.1 [jw 


RS f — xRTRRÁFRITER T EEER E, (SX SAMS SB; SH oU, x 
SFR, ee ENEE T, 


11.2.2 RHR 


ERREN RIMAR, GREIS functools APH Owraps Rha RIE 
RR ARA. DAD: 








import time 
from functools import wraps 
def timethis(func): 


III 


Decorator that reports the execution time. 
@wraps (func) 
def wrapper(*args, **kwargs): 
start = time.time() 
result = func(*args, **kwargs) 
end = time.time() 
print(func. name  , end-start) 
return result 
return wrapper 





PEE Rk 44812 BUE OE sgp S: 








>>> @timethis 


. def countdown(n:int): 
FF 


Counts down 
Fr: 


while n > O: 
n--1 


>>> countdown(100000) 
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countdown 0.008917808532714844 
>>> countdown. name . 
'countdown' 

>>> countdown. doc . 
'\n\tCounts down\n\t' 

>>> countdown. __annotations__ 
{'n': «class ‘int'>} 

>>> 





11.2.3 iit 


fts ES Ze thas DOEN E elf ixE— MER SEMA. SUR Sin f Bj wrap 
ps em < HERI UR A f PEU RIBUS. Las es @urap ARARE 
(Ge 








>>> countdown. name . 
'wrapper' 
>>> countdown. doc 


>>> countdown. annotations . 











{} 
>>> 
Qwraps fj — TREIER BELLE wrapped SILBER SES, Gl 
On: 
>>> countdown.__wrapped__ (100000) 
>>> 





_wrapped__ RIET RELL ärm (e Se ED ae e E, PM: 








>>> from inspect import signature 
>>> print(signature(countdown)) 
(n: int) 

>>> 





we, js A [0] EN EE LESS ias SABES bl RIK WHS SEA, URBE 
asss s s n IC Hz tf pb (5) SË BJ (s FB wawam. Rifles. le 
BJ wrapped BEDORREN. BEXTSÓSBASAÓAuS916:/v5. 


11.3 9.3 R&ER— zx tfhgs 


11.3.1 [oR 


— thas AERE -NARE (ABC, BRS RIAA SAAT 


GH 
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11.3.2 SAnS 


Rig Th Ba AE 8 1: (wraps (BS 9.2 jV) RRM, BB Z (is RT ww wi 
wrapped _ JEE DB] Mea: 








»»» Osomedecorator 
>>> def add(x, y): 
return x + y 


>>> orig add = add. wrapped . 
>>> orig add(3, 4) 





11.3.3 iit 


Bining bd ABA EN SRA. (Bi 
JX EB R75 Sie (DG FH-T- TE E 22 SS HIER fE S wraps RAHAA I wrapped BR 
MEATS. 


MRASSARE, BA) wrapped BYHENTASTAMAN, Mi RIX 
RE, TE Python3.3 F, CARWMANAAR, IA, PARAAN RAS: 








from functools import wraps 


def decoratori (func): 
@wraps (func) 
def wrapper(*args, **kwargs): 
print('Decorator 1') 
return func(*args, **kwargs) 
return wrapper 


def decorator2(func): 
@wraps (func) 
def wrapper(*args, **kwargs): 
print('Decorator 2') 
return func(*args, **kwargs) 
return wrapper 


@decorator1 

@decorator2 

def add(x, y): 
return x + y 





PEE Python3.3 EN: 








>>> add(2, 3) 
Decorator 1 
Decorator 2 

5 
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>>> add. wrapped | (2, 3) 
5 
>>> 





PERM Python3.4 Fix: 








>>> add(2, 3) 

Decorator 1 

Decorator 2 

5 

>>> add. wrapped | (2, 3) 
Decorator 2 

5 

>>> 





Bz] R SEO BJA, FRSA BAHAMAS Owraps, AHR Bnp sett SA 
EA., 355189, ABAVA HZ @staticmethod f @classmethod Mis S Mf JE 


(CHERA EEE func rh), 


11.4 9.4 EX— CESARIS 
11.4.1 [B]EM 


D'BE — s] AEE 


KH 
W 
a 
= 
m 


11.4.2 AROR 


STI 7 DIE TEARS MRS ER, ärgere, 
MOAB, ZiBPCVTRHPUBIEBCGGEJABUTUREfSRXIN. FI A JX GRUSS 
MAME AAG: 


ZA pk EY 


SAE 








from functools import wraps 
import logging 


def logged(level, name-None, message=None) : 
Add logging to a function. level is the logging 
level, name is the logger name, and message is the 
log message. If name and message aren't specified, 
they default to the function's module and name. 
def decorate(func): 
logname - name if name else func. module . 
log = logging.getLogger(logname) 
logmsg = message if message else func. name ` 


@wraps (func) 








11.4. 9.4 EX — NRSA 
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def wrapper(*args, **kwargs): 
log.log(level, logmsg) 
return func(*args, **kwargs) 
return wrapper 
return decorate 


# Example use 
@logged (logging. DEBUG) 
def add(x, y): 

return x + y 


@logged(logging.CRITICAL, 'example') 
def spam(): 
print ('Spam! ') 





JEER, AMARMSlLARSAR, IB EZ FR ARIES SB, RIMS logged O 
Jë ECH ED CC H BBB AHA, ARAB decorate O RRMA 
Zur 29238, AMERA LARE- TORS IXCEBITI A SS == IAEA 
3628 loggeaO BJa3358, 


11.4.3 ilit 


XE X — TF S: £ A EL RE LALCRERESSAARENIA al, 15189, 
URMA LIT: 








@decorator(x, y, z) 
def func(a, b): 
pass 





Abas MIB ER PBA ze Sp 








def func(a, b): 
pass 
func = decorator(x, y, z)(func) 





decorator(x, y, z) AR EARUM — 1 DIR, CSS NARE A 
AHERE, JUS 9.7 TRAIA ERSA Beast. 


11.5 9.5 JA X Js ER Jas 


11.5.1 a 


-A 


MES — RE Hb Rao TAM, 2 Dt DI PRASAT ERT 
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11.5.2 FRA 


=I Tune, H nolocal RIENABSS, JE AANA RRE 79 — 
ett 1826 a Rea, 








from functools import wraps, partial 
import logging 
# Utility decorator to attach a function as an attribute of obj 
def attach_wrapper(obj, func=None): 

if func is None: 

return partial(attach_wrapper, obj) 
setattr(obj, func.__name__, func) 
return func 


def logged(level, name-None, message=None) : 
Add logging to a function. level is the logging 
level, name is the logger name, and message is the 
log message. If name and message aren't specified, 
they default to the function's module and name. 
def decorate(func): 
logname = name if name else func. module ` 
log = logging. getLogger (logname) 
logmsg = message if message else func.__name__ 


@wraps (func) 

def wrapper(*args, **kwargs): 
log.log(level, logmsg) 
return func(*args, **kwargs) 


# Attach setter functions 
@attach_wrapper (wrapper ) 
def set_level(newlevel): 
nonlocal level 
level = newlevel 


@attach_wrapper (wrapper ) 
def set_message(newmsg) : 
nonlocal logmsg 
logmsg = newmsg 


return wrapper 
return decorate 
# Example use 
@logged (logging. DEBUG) 


def add(x, y): 
return x + y 
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@logged(logging.CRITICAL, 'example') 
def spam(): 
print('Spam!') 





PR ER DAS FAA GIF : 








>>> import logging 

>>> logging. basicConfig(level=logging . DEBUG) 
>>> add(2, 3) 

DEBUG: main  :add 

5 

>>> # Change the log message 

>>> add.set message('Add called') 
>>> add(2, 3) 

DEBUG: main Add called 

5 

>>> # Change the log level 

>>> add.set level(logging.WARNING) 
»»» add(2, 3) 

WARNING: main  :Add called 

5 

>>> 





11.5.3 iit 


ix — | T5 BJ SÉ ER E WEAR (Q[ set message O Fl set 1evelO ), EMF 
Jg Eze GIL RS. NARHA nonlocal SKI OH GEILEN AJ SBÉ SS SS. 


i8 —^ 3$ ATZIB1975 ze Ule] PE AUS TE S E rm Ss 8) f 18 GUR M AY 22 Tin 25 ABE 
FAS @functools.wraps GERE). DI. BiS A BRIAR, Ha 9.2 hm 
BJ @timethis , SL: 








@timethis 
@logged (logging. DEBUG) 
def countdown(n): 
while n > 0: 
n -= 1 





MB AMVs [a] ARIA 








>>> countdown (10000000) 

DEBUG: main Countdown 

countdown 0.8198461532592773 

>>> countdown.set_level(logging.WARNING) 

>>> countdown.set message("Counting down to zero") 
>>> countdown(10000000) 

WARNING: main  :Counting down to zero 

countdown 0.8225970268249512 

>>> 





MES Az EBD Se thas f FAIR ATH, WRAY: 
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@logged (logging . DEBUG) 
@timethis 
def countdown(n): 
while n > 0: 
n-=1 





WEAR lambda RARER EJAAN [8] ASN i RE : 








@attach_wrapper (wrapper) 
def get_level(): 
return level 


# Alternative 
wrapper.get_level = lambda: level 





TSCA EF RA AEA. DISD, MARES SRA 2k — 
ADRAR, WF: 








@wraps (func) 

def wrapper(*args, **kwargs): 
wrapper.log.log(wrapper.level, wrapper .logmsg) 
return func(*args, **kwargs) 


# Attach adjustable attributes 
wrapper.level = level 
wrapper.logmsg = logmsg 
wrapper.log = log 





NASH a RIE LF, Bike ta Se EMR. SPE B) En 
TESINE < 1 as "a ee @timethis d BZ SBI ER, ES 
BOCH DS BEER. 38633: (58 FB Vole) EE USE BEE Se x EDERT, 


Ra Rm, 3X — 1] 58375 38 tS e] UA E73 9.9 Jumm gen AA. 


11.6 9.6 MAAS RIMES 


11.6.1 a% 


(RES rs, Bolt, ECW edecorator , HAW Sus nj k £ 
MSE, LEM Cdecorator(x,y,z) o 


11.6.2 FRA 


Bib 9.5 J PA aR thas — 1 ME DURS : 








from functools import wraps, partial 
import logging 
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def logged(func-None, *, level-logging.DEBUG, name-None, message-None): 
if func is None: 
return partial(logged, level-level, name-name, message-message) 


logname = name if name else func. module ` 
log = logging. getLogger (logname) 
logmsg = message if message else func. name . 
@wraps (func) 
def wrapper(*args, **kwargs): 

log.log(level, logmsg) 

return func(*args, **kwargs) 


return wrapper 


# Example use 

@logged 

def add(x, y): 
return x + y 


@logged(level=logging.CRITICAL, name='example' ) 
def spam(): 
print ('Spam!') 





BIDS), Clogged Riss JUNK PSMLPSRA, 


11.6.3 ml 


AERE JARA B] si e tS — EE le, SFC AAR Tih aS AV AT MK, 
Amat 51 >J in TBARBCMBEAEM, BAA ERAS ARM 
SA xit, 3x1 8T UAE S — PHA £ BE leng, RR LEI: 








@logged O 
def add(x, y): 
return x+y 





(B, Gre EE Im IS, WEIS sic EK Bila S eSBs 
VE. BRAM SUA MA ERE ERAS MBS Mls 
Tho 

H f BRR SU LFA, (BIE AAR hes SU E FB ER 2 EAREN] 
BV FB ALR. FNR TB i AF BY fel] EP 2< pas : 








# Example use 

@logged 

def add(x, y): 
return x + y 





v4 i FB ER LISS: 
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def add(x, y): 
return x + y 


add = logged (add) 





XAT HR, RIMAR Z tk SS HE TSM BHAA logged Rifas Alt, 
logged() PHB-TERMERARAMAS, re BISSEN SEL IS, 


MIF- PAIX SRA ZUR a8 : 








@logged(level=logging.CRITICAL, name-'example') 
def spam(): 
print('Spam!') 











Va FH Fe SIS FSi: 
def spam(): 


print('Spam!') 
spam = logged(level-logging.CRITICAL, name-'example') (spam) 





PYAAR logged O RIN, 18 GIZXPEZAOTOSCE EXER. DU Zënse, EX 
METZ aw S BIP Eb 2 P NIE XWF Kise. ME, BRES% 
HBA, Ri BRe—SHR-TFAMEBSFARCHAM (BS 9.5 N75). 
rk, BERS SR, AIA functools.partial , L= K[s] — 7 7k 
TEPLE, RORAPRALAHEMMCARBE RRS. TUSE 7.8 
TIRES partialO AAWE, 


11.7 9.7 HARIM 5H ll eR aN EA e 
11.7.1 [oR 
CER TTT E EH 


11.7.2 RHR 


ZC SC haen, HARAR: Side äus lire, AUP 
É: 








>>> @typeassert(int, int) 
. def add(x, y): 
return x * y 
>>> 
>>> add(2, 3) 
5 


>>> add(2, 'hello') 
Traceback (most recent call last): 
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TypeError: Argument y must be «class 'int'» 





File "<stdin>", line i, in «module» 
File "contract.py", line 33, in wrapper 








FE 2 (8A eSIRARSLHM Otypeassert : 





from inspect import signature 
from functools import wraps 


def typeassert(*ty_args, **ty_kwargs): 





def decorate(func): 
# If in optimized mode, disable type checking 
if not — debug : 
return func 


# Map function argument names to supplied types 
sig = signature(func) 
bound types - sig.bind partial(*ty args, **ty kwargs).arguments 


@wraps (func) 
def wrapper(*args, **kwargs): 
bound_values = sig.bind(*args, **kwargs) 
# Enforce type assertions across supplied arguments 
for name, value in bound_values.arguments.items(): 
if name in bound_types: 
if not isinstance(value, bound types[name]): 
raise TypeError( 
‘Argument {} must be {}'.format(name, bound types [name] ) 
) 
return func(*args, **kwargs) 
return wrapper 
return decorate 








"JD Eu Shes re, PIB EMABSMAD, way Ripeda. # 


Bollig ek eFKBESRAD, FIHEÍEFExSDI: 





>>> @typeassert(int, z=int) 


>>> spam(1, 2, 3) 

123 

>>> spam(1, 'hello', 3) 

1 hello 3 

>>> spam(1, 'hello', 'world') 

Traceback (most recent call last): 

File "<stdin>", line 1, in «module» 

File "contract.py", line 33, in wrapper 
TypeError: Argument z must be «class 'int'» 





. def spam(x, y, z-42): 
print(x, y, z) 
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11.7.3 iit 


APERAR, SIA TIRE === BB s, 


Bx, RIRN RTE DÉI E MATRA R. ARR MAR E SAIE, ABA 
ABBE É BJ) ERRAR, RMA, MRESSS ` debug WEE 
MS False( 541A KC -00 BRAVA Sr be pd, WA ta RMR 
WHA ER: 








def decorate(func): 
# If in optimized mode, disable type checking 
if not __debug__ 
return func 





RO, AETHERE RAKSA EATR, KN E F r 
inspect.signature() K Basin, Get BC — + sJ U8 Fj J S 3:8 22 2 SE 
Bk, USD: 








>>> from inspect import signature 
>>> def spam(x, y, z-42): 
pass 


>>> sig = signature(spam) 

>>> print(sig) 

(x, y, z-42) 

>>> sig.parameters 

mappingproxy (OrderedDict([('x', «Parameter at 0x10077a050 'x'»), 
('y', «Parameter at 0x10077a158 'y'>), ('z', «Parameter at 0x10077a1b0 'z'>)])) 
>>> sig.parameters['z'].name 

tg! 

>>> sig.parameters['z'].default 

42 

>>> sig.parameters['z'].kind 

<_ParameterKind: 'POSITIONAL OR KEYWORD'? 

>>> 





imash, EI TY bind partialO D'Zil el AMY 
HE. Lëns: 








>>> bound_types = sig.bind_partial(int,z=int) 

>>> bound_types 

<inspect.BoundArguments object at 0x10069bb50> 

>>> bound types.arguments 

OrderedDict([('x', «class 'int'>), ('z', «class 'int'>)]) 
>>> 





#jx4 PB ER, ol ltealot hZ ABA T (ASAR y HTB 
iE). MIRROR - ^4 B FR3ESR bound types.arguments , iX4 hehe 
Zus DA EE 22 CD FS TLF BR BE STR CDS Se Er zs. ERRIRE, jx 
ond cou AUTE. 


xx Th Ba OI #Ë B Sc EJ) R BE EX CR B FH SU T sig.bindO Aik  binaO iR 
bind mee ZU, BEL A f VF2Z BITI] 2. Alba "Lin: 
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>>> bound values = sig.bind(1, 2, 3) 

>>> bound values.arguments 
DrderedDict([('x', 1), ('y', 2), (Cz, 3)]) 
>>> 





(52 FAIR 4 BRUN HL] RT LR A BY SEES b TSS : 








>>> for name, value in bound values.arguments.items(): 
if name in bound types.arguments: 
if not isinstance(value, bound types.arguments [name]): 
raise TypeError() 


>>> 





T3 ^75 8158 mI MEE, "EXIT BRAWIBBISSDTTISRI. Hot tg RT 
LIES LE, RE items HRA HRA: 








>>> @typeassert(int, list) 
. def bar(x, items=None): 
if items is None: 
items = [] 
items . append (x) 
š return items 
>>> bar(2) 
[2] 
>>> bar(2,3) 
Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 
File "contract.py", line 33, in wrapper 
TypeError: Argument items must be «class 'list'> 
>>> bar(4, [1, 2, 3]) 
[1; 2, 3, 4] 
>>> 





Bëlleg, ISl, AtAMR RMX 
RES — 3E UBER RSPR PATE RM ? 








Otypeassert 
def spam(x:int, y, z:int - 42): 
print(x,y,z) 





— IERI SL AEST ER SE D "GEIER, EZ SEHR". WSR ERR RM 
RHMSMTACMA HSS. MB etypeassert BEES DT ES ER Si SY 
GER ee SERGE CR 


BLAZE PEP 362 UR inspect DNK Z XT 82 SEN d DIS, fE 9.16 
WEG dek 
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11.8 9.8 RIM EX HR — 8823 


(BER E dems, JEFRRUEFHTER fei S S73 7 L, 


11.8.2 RHR 


TESS ERE SUR TER TRUE, ema EL CEAN. CoM Bet A 
PRIR ALEKH A. PARIS SE EM TR S Fd : 











from functools import wraps 


class A: 
# Decorator as an instance method 
def decoratori(self, func): 
@wraps (func) 
def wrapper(*args, **kwargs): 
print('Decorator 1') 
return func(*args, **kwargs) 
return wrapper 


# Decorator as a class method 
@classmethod 
def decorator2(cls, func): 
@wraps (func) 
def wrapper(*args, **kwargs): 
print('Decorator 2') 
return func(*args, **kwargs) 
return wrapper 


Finzé— f Cf 


# As am instance method 
- AQ 


@a.decorator1 








def spam(): 

pass 
# As a class method 
@A.decorator2 











def grok(): 
pass 
FAME n] ARI — TELIA, eR 
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11.8.3 iit 


fE2SrHIE V2) reen, (OSC EE OR SSES, WI 
DI, @property iH SIR ES — 25, CBMEM Y —773;h getter(), setter(), 
deleterO , &—^^73;A8BzE— 2 taa, FIM: 








class Person: 
# Create a property instance 
first name = property () 


# Apply decorator methods 

@first_name.getter 

def first_name(self): 
return self. first name 


Qfirst name.setter 
def first name(self, value): 
if not isinstance(value, str): 
raise TypeError('Expected a string!) 
Self. first name - value 





't231t 4 Zi AE XB) REESE SS TRASISIBJA ng AR TEXHAHJ property K 
G EREERJTAZS. Alt, (CETTE ES R RR SU SS SE Zeg Së rd er le E, BD 
ZIZSRAD—A A. 

RPE MRM BEE BHA Me A T SM22224 self Bk cls MERE. 
Rem IMS AIHA CCM decoratoriO BX decorator2() PERT ^ self EX 
cls 24, (ASEM SS EE GIS DC wrapper) GÉIE Tt SES EI Sr self 
AX, f dE iX 2 35 8 TE (83:32 U5 [n] ENER P] CES S 23 AAT fs 
tEn FEBR SE. 


WA BME MARA AROERI, MEA RBA ee, DIA, 
PRALE A REXXAR FAET Bh, MARRS: 


Ht Wb EL 


M 
4 








class B(A): 
@A.decorator2 
def bar(self): 

pass 





tae, ZRH SRE MAA AH AROMA EPARABSAWAC. (RAO 
AE(EAR eB.decorator2 , HAED REXA, 3X7 25 B MESSER SIR, 


11.9.1 a 


TERA- SRIMA AORAR, BERERA MBAR 
Rifas n] A E LPF MAYA SBF 
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11.9.2 FRA 


AS Rhee X pk DLH, MERREN Y _call O M eet O 737A. 
DI, LIETZ, CERAR EDS — A l s BJlD 3 E : 








import types 
from functools import wraps 


class Profiled: 
def __init__(self, func): 
wraps (func) (self) 
self.ncalls = 0 


def | call (self, *args, **kwargs): 
self.ncalls += 1 
return self. wrapped  (*args, **kwargs) 


def | get (self, instance, cls): 
if instance is None: 
return self 
else: 
return types.MethodType(self, instance) 





PALME SSSA ERE, FRB MLAB: 








@Profiled 
def add(x, y): 
return x + y 


class Spam: 
@Profiled 
def bar(self, x): 
print(self, x) 





ERS PH fe FH D: 








>>> add(2, 3) 

5 

>>> add(4, 5) 

9 

>>> add.ncalls 

2 

>>> s = Spam() 

>>> s.bar(1) 

<__main__.Spam object at 0x10069e9d0> 1 
>>> s.bar(2) 

<__main__.Spam object at 0x10069e9d0> 2 
>>> s.bar(3) 

<__main__.Spam object at 0x10069e9d0> 3 
>>> Spam.bar.ncalls 

3 
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11.9.3 wie 
ee Tih ae AE SC BLOSS IR BAY, (BE iX BIB LEAD SERERE, Bal 
SAB ETERITESCDUIT LAAT te, 


Bt, EP functools.wraps() EEZXBUÍEFHERIZBUXRE — ME, ERAAI 
c dui cues 


EK, WR EI) get. O HK WRC, REAM? 
SARS z. MBRM AMAA RAS DU 75 TAE HRS BERI), HON: 








>>> s = Spam() 
>>> s.bar(3) 
Traceback (most recent call last): 


TypeError: bar() missing 1 required positional argument: 'x' 





HHB] 24 75; ERI RUE ren, CMA eer O Aik ties 
IMIG, Zoom? e SUMX f. ERE, get O HANA 
MAEFIENR (BE 28 258)X TASA self FH). LS PIE Ee o IR IER : 








>>> s = SpamO 
>>> def grok(self, x): 
pass 


>>> grok. get (s, Spam) 
<bound method Spam.grok of « main  .Spam object at 0x100671e90>> 
>>> 





—get..O BIKA TRAE AA SO EIES, type.MethodType() F 
2/8/38 — SLE KEE ETHNESCH 5k ARR, WRX 
HABERLERI, ABA get O FH) instance £23 18€ ËB pk None FB 
RE] Profiled SCAN E, iH E ol PA ISBN CD ncalls BIET. 


WIB ABE SO — EE ESL, t RIDE TR 25 “MEA BA nonlocal S29 SCHURSZ 
thes, ME 9.5 vB SUR, DISC: 








import types 
from functools import wraps 


def profiled(func): 
ncalls = 0 
@wraps (func) 
def wrapper(*args, **kwargs): 
nonlocal ncalls 
ncalls += 1 
return func(*args, **kwargs) 
wrapper.ncalls = lambda: ncalls 
return wrapper 


# Example 
@profiled 








11.9. 9.9 192188 MAR 317 











(Python Cookbook) #=hk, Release 1.0.0 











def add(x, y): 
return x + y 





^ 73V BUBJACRJLSE— FE, ER Y WET ncalls Mie Sit — 18 XE 
AB gis RSL, (USD: 








>>> add(2, 3) 

5 

>>> add(4, 5) 

9 

>>> add.ncalls() 
2 

>>> 





11.10 9.10 HHR SD he DUE SS 


11.10.1 ow 


Eent 


11.10.2 ERAR 


28 25 ek BR 73 jh SO 2 D SS SR SH, FT SS UN In ES fE @classmethod EX 
@staticmethod ZAJ. (90: 








import time 
from functools import wraps 


# A simple decorator 
def timethis(func): 
@wraps (func) 
def wrapper(*args, **kwargs): 
start = time.time() 
= func(*args, **kwargs) 
end = time.time() 
print (end-start) 
return r 
return wrapper 


# Class illustrating application of the decorator to different kinds of methods 
class Spam: 
@timethis 
def instance_method(self, n): 
print(self, n) 
while n > 0: 
n-= 1 








11.10. 9.10 73253083 :5 737A EE (En RS 318 











(Python Cookbook) #%=hk, Release 1.0.0 











@classmethod 
Qtimethis 
def class method(cls, n): 
print(cls, n) 
while n > 0: 
n == 1 


@staticmethod 
Qtimethis 
def static method(n): 
print (n) 
while n > 0: 
n--1 





AUS BUS RBS 57375 TIE SS LfE, xL T SRANBTERIIIBE 








>>> s = SpamO 

>>> s.instance_method(1000000) 
<__main__.Spam object at 0x1006a6050> 1000000 
0.11817407608032227 

>>> Spam.class_method (1000000) 
<class '__main__.Spam'> 1000000 
0.11334395408630371 

>>> Spam.static_method(1000000) 
1000000 

0.11740279197692871 

>>> 





11.10.3 Wie 


WRITER HHI Sta FMAM MIMO, (iR RR Lee 








class Spam: 
@timethis 
@staticmethod 
def static_method(n): 
print (n) 
while n > 0: 
n -= 1 





MAMAA ANRA AN RS IRS 








>>> Spam.static_method(1000000) 

Traceback (most recent call last): 

File "<stdin>", line 1, in «module» 

File "timethis.py", line 6, in wrapper 

start = time.time() 

TypeError: 'staticmethod' object is not callable 
>>> 





OMF Gclassmethod l @staticmethod RMPLHAS AB SHAARMWE, 
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AE GI E TS TREO TENERA R (SS 8.9 N73)» Alb Silat Et fh 22 thas Pt Cis 
(ARREARS te. TARR PRR has MER Tas HE RI ES — fu ay ES 
je] Al, 

SER TEE ES AE E SE (BS 8.12 Wp) BJ, 3x EHUESIBSADTR 
SURSb T. PSN, WRB TS E, STUER RAIS: 








from abc import ABCMeta, abstractmethod 
class A(metaclass=ABCMeta): 
@classmethod 
Qabstractmethod 
def method(cls): 
pass 





ZER REF, eclassmethod PR @abstractmethod MASINE Sean, we 
fame ENNIS HB, 


11.11 9.11 Zxzs2948 EJ 22 PF 20D S ZA 
11.11.1 (IS 


PEERI PAR ARABS MEM, (BE A BER Dix ^ EE LEUR SE FB 
EUR 


11.11.2 RDR 


"JU SR X Eze E E ERARUS £ EN. Bie NIBUS: 





from functools import wraps 


def optional debug(func): 
@wraps (func) 
def wrapper(*args, debug=False, **kwargs): 
if debug: 
print('Calling', func.__name__) 
return func(*args, **kwargs) 


return wrapper 











>>> Qoptional debug 
. def spam(a,b,c): 
. print(a,b,c) 


>>> spam(1,2,3) 

123 

>>> spam(1,2,3, debug=True) 
Calling spam 
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123 
>>> 





11.11.3 iit 


iT RMAs RAR EI EE E US END rt SS. RBI, ART RI DRE 
FHSS. DUIS, MRNA FAI: 








def a(x, debug=False): 
if debug: 
print('Calling a') 


def b(x, y, z, debug=False): 
if debug: 
print('Calling b') 


def c(x, y, debug=False): 
if debug: 
print('Calling c') 





ABA fi m] Eelere 








from functools import wraps 
import inspect 


def optional debug(func): 
if 'debug' in inspect.getargspec(func).args: 
raise TypeError('debug argument already defined') 


@wraps (func) 
def wrapper(*args, debug=False, **kwargs): 
if debug: 
print('Calling', func.__name__) 
return func(*args, **kwargs) 
return wrapper 


@optional_debug 
def a(x): 
pass 


@optional_debug 
def b(x, y, z): 
pass 


@optional_debug 
def c(x, y): 
pass 





MARMARA, EFM KRFSRMRADRAMABR «args T 
**kwargs SRAM, SIb, CRAM RRA tH 
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SX, TERRE FREAR fur GA REN RIP STEEN DT, Gr 
SARE, He, ti SIE ASI «wargs PA, 

AA-MER Re MO RT S RE TSEABEA JU BA] 8 A AE RARS CEPR) fa Tp. D 
T], MUSS Coptional debug fFFHTE— T OCZRI S — 7^ debug SRN RWS 
file, LERIA "eene, 

THATS A, AAI Da u Z < B) T 18 ERER AIER 
THSGETRUXBU. DD: 








>>> Qoptional debug 
. def add(x,y): 
return x+y 


>>> import inspect 

>>> print(inspect.signature(add)) 
(x, y) 

>>> 





ITM RAVER, EEN DEE 








from functools import wraps 
import inspect 


def optional_debug(func): 
if 'debug' in inspect.getargspec(func).args: 
raise TypeError('debug argument already defined') 


@wraps (func) 
def wrapper(*args, debug=False, **kwargs): 
if debug: 
print('Calling', func.__name__) 
return func(*args, **kwargs) 


sig = inspect.signature(func) 

parms = list(sig.parameters.values()) 

parms.append(inspect.Parameter('debug', 
inspect.Parameter.KEYWORD ONLY, 
default-False)) 

wrapper. signature — = sig.replace(parameters-parms) 

return wrapper 





BTS E DOEN, CREARE AMBEERR debug SRAFES. Pa: 








>>> Qoptional debug 
. def add(x,y): 
return x+y 


>>> print(inspect.signature(add)) 
(x, y, *, debug-False) 
»»» add(2,3) 
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B= 9.16 PAREZ XT 82222 8918 =, 


11.12 9.12 ($A Rimai AAAI BE 


11.12.1 joj 


VEER PRAE ECC RUTT2J, (Lem AAs BEAK 
ITAA AT. 


11.12.2 RDR 


IMAP LA) RSA REARS. (USD, FEE re SHAADI 
_getattribute_ Mtis, mIUATTEDELG: 








def log_getattribute(cls): 
# Get the original implementation 
orig getattribute = cls.  getattribute ` 


# Make a new definition 

def new getattribute(self, name): 
print('getting:', name) 
return orig getattribute(self, name) 


# Attach to the class and return 
cls. getattribute | = new_getattribute 
return cls 


# Example use 
@log_getattribute 
class A: 
def _init__(self,x): 
self.x = x 
def spam(self): 
pass 





Be 2 FARR : 








>>> a = A(42) 
>>> a.x 
getting: x 

42 

>>> a.spam() 
getting: spam 
>>> 
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11.12.3 iit 


25 < p ga 188 šë n] DA fE AR SRRA A SX ar 28 8 mp 3E TÉ BRIE CAR. 
Hat, Em APRA Sh —RRSCHLSEFHEI RR : 








class LoggedGetattribute: 
def X getattribute (self, name): 
print('getting:', name) 
return super().  getattribute (name) 


# Example: 
class A(LoggedGetattribute) : 
def _init__(self,x): 
self.x = x 
def spam(self): 
pass 





MARTH, HEA "Ier, PMAR AAAI, super LA 
REE 8.7 VTA RAIA, RHE RH, KRI RMSE MAEN, H 
BEARSSAMHEAAA, CITERER- E, AAAI supero P 


GH 


MOR Str mehr Senge, BLA WASSER RUBUS. HI, 
DRIM A 1821085 SRA MSM, guten B REEE 
B)fE R St rr get eS, MAAR Rt A REM Aihes BMAD 
H. 


fads RT UA [e] BI— F 8.13 7] 259 — t< 25 Ub SS BS FRE DIT, 


11.13 9.13 (PATA mil Sc DURS GS 


11.13.1 ow 


(BREED SE SC le SCH SH Zë ek Si SEI Oe, 


11.13.2 fF RHE 


Python f£FE5i884D;8, WRIMEXST—-TE, MERA AHWR ERA ESE 
BJ, DI: 








class Spam: 
def __init__(self, name): 
self.name = name 


a = Spam('Guido') 
b = Spam('Diana') 
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TIER (AS BE OX SDR, RE AR l +> EB eui call (O Hiko 
HTT, RiS404 BITI AEAEE] : 








class NoInstances (type): 
def __call__(self, xargs, **kwargs): 
raise TypeError("Can't instantiate directly") 


# Example 
class Spam(metaclass-NoInstances): 
Ostaticmethod 
def grok(x): 
print('Spam.grok') 





AIG, AP RAGA 2586325755, BEIER Sé DO ARAE CAISE 
fu, mun: 








>>> Spam.grok(42) 
Spam.grok 
>>> s = Spam() 
Traceback (most recent call last): 

File "<stdin>", line i, in «module» 

File "examplel.py", line 7, in | call... 

raise TypeError("Can't instantiate directly") 

TypeError: Can't instantiate directly 
>>> 





ME, (EONAR SUE HUT ( 8EGUERIE—SCDIRJZS ), KERERE : 








class Singleton(type): 
def | init (self, *args, **kwargs): 
self. instance = None 
super(). init  (*args, **kwargs) 


def | call (self, *args, **kwargs): 
if self. instance is None: 
self. instance = super().__call__(*args, **kwargs) 
return self. instance 
else: 
return self. instance 


# Example 
class Spam(metaclass=Singleton) : 
def _init__(self): 
print('Creating Spam') 





ABA Spam 2S8 HBEGIETE—R3SCDI T , AME: 








>>> a = Spam() 
Creating Spam 
>>> b = Spam() 
>>> a is b 
True 
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>>> c = Spam() 
>>> a is c 
True 

>>> 





Bla, (rica Bi 8.25 TRAFE RMR TURKU: 








import weakref 


class Cached(type): 
def | init (self, *args, **kwargs): 
super(). init, (*args, **kwargs) 
Self. cache = weakref.WeakValueDictionary() 


def | call (self, *args): 
if args in self. cache: 
return self.  cache[args] 
else: 
obj = super(). | call  (*args) 
self.  cache[args] = obj 
return obj 


# Example 
class Spam(metaclass=Cached) : 
def _init__(self, name): 
print('Creating Spam({!r})'.format (name) ) 
self.name = name 





AFR Mit — F: 








>>> a = Spam('Guido') 

Creating Spam('Guido') 

>>> b = Spam('Diana') 

Creating Spam('Diana') 

>>> c = Spam('Guido') # Cached 

>>> a is b 

False 

>>> a is c # Cached value returned 
True 

>>> 





11.13.3 Wie 


A FATT SCHULE PSL BART BLAME ATTRA TESS. 
HK 


(SR MERATTA, (RRS SRR DI Ae. Hau f skHI— 
EG, Ma ESR FAIRS : 








class _Spam: 
def _init__(self): 
print ('Creating Spam') 
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.Spam instance - None 


def SpamO: 
global spam instance 


if spam instance is not None: 
return spam instance 
else: 
Spam instance = _Spam() 
return spam instance 





REGATTA RERA RAAR, SCD SERS SME Aa 
BR, MAH SEDED, 


Roses) SSIIASAA, 18$ 8.25 hm, 





11.14 9.14 HAV BSE XII FE 


11.14.1 joj 


(8 Bajos — AXARI E CMI, ARPA FEES =Z TF ( EE 
HU Salt. BA9J2|223EBEE SSE), 


11.14.2 E R 753€ 


AUFATTA AT LRA See BJ E MS. LS f, AS —* Ordered- 
Dict Rica HHA Ba B XE X IUS : 








from collections import OrderedDict 


# À set of descriptors for various types 
class Typed: 
expected type = type(None) 
def _ init__(self, name=None): 
self. name = name 


def set (self, instance, value): 
if not isinstance(value, self. expected type): 
raise TypeError('Expected ' + str(self. expected type)) 


instance. dict  [self. name] = value 


class Integer(Typed): 
.expected type - int 


class Float(Typed): 
.expected type - float 
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class String(Typed): 
.expected type - str 


# Metaclass that uses an OrderedDict for class body 
class OrderedMeta(type): 
def | new (cls, clsname, bases, clsdict): 
d = dict(clsdict) 
order - [] 
for name, value in clsdict.items(): 
if isinstance(value, Typed): 
value. name = name 
order . append (name) 
d[' order'] = order 
return type.__new__(cls, clsname, bases, d) 


@classmethod 
def __prepare__(cls, clsname, bases): 
return OrderedDict() 





Zär Ern, MTREAN HAN Ne 48—  OrderedDict` HIRE, 
^ERLEST PRM FR PRM RAMARBME ^^ order FH, HAIER PAA n] LGB 
3E RR; reo fF. FIM, FHM BNA, HAASAN A 
IM RR St —t1 CSV Hd: 








class Structure(metaclass=OrderedMeta) : 
def as_csv(self): 
return ','.join(str(getattr(self,name)) for name in self. order) 


# Example use 

class Stock(Structure) : 
name = String() 
shares = Integer () 
price = Float() 


def | init (self, name, shares, price): 
self.name = name 
self.shares - shares 
self.price - price 





Ti IC DIS LGT Stock 28: 








>>> s = Stock('G00G',100,490.1) 
>>> s.name 
'GOOG' 
>>> s.as_csv() 
'G00G,100,490.1' 
>>> t = Stock('AAPL','a lot', 610.23) 
Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
File "dupmethod.py", line 34, in mit . 
TypeError: shares expects «class 'int'» 
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>>> 











11.14.3 iit 


ARDS SS OrderedMeta TAPE XH “ _ prepare. ()* D, 3X 7375 
BEFAMERRMNEM RAAT e inr, Tog ZDE [a] — E SE XA 
A+R EFAS, Felix Biwi EF —^* OrderedDict MrT, BWR 
S AMI FAIA TE X RIF. 


SIR RIBUS E GRUZSTEBIDN ER, IR Sp bar LUE. Hu, TERI 
(ERA ABEER BRE X : 


from collections import OrderedDict 





class NoDupOrderedDict (OÜrderedDict): 

def _ init__(self, clsname): 
self.clsname = clsname 
super(). init (OO 

def  setitem (self, name, value): 
if name in self: 

raise TypeError('{} already defined in {}'.format(name, self.clsname)) 

super(). setitem (name, value) 


class OrderedMeta(type): 
def _new__(cls, clsname, bases, clsdict): 
d = dict(clsdict) 
d[' order'] = [name for name in clsdict if name[0] != ' '] 
return type. new  (cls, clsname, bases, d) 


@classmethod 
def __prepare__(cls, clsname, bases): 
return NoDupOrderedDict (clsname) 


FETS SEMA AS, 


>>> class A(metaclass=OrderedMeta) : 
. def spam(self): 
. pass 
. def spam(self): 
. pass 











Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
File "<stdin>", line 4, in A 
File "dupmethod2.py", line 25, in | setitem ` 
(name, self.clsname)) 
TypeError: spam already defined in A 
>>> 








Ste Fa (RES, Me new O HAPNFTAPRIENFRNME, R 
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EXEAT- T EBEOKIE X, THERA class WRN, RABE 
ju ze Base ih A —""1ERBE dict KH, SAA a = dict(clsdict) RSC RK 4 3 
Ro 


WFRS NBI D, BERKE XIR ES SAAR AT SE BAY 
Fett. PIN, AEMRAARAA, RIERA PRAHA E 8928: 








class Stock(Model): 
name = String() 
shares = Integer () 
price = Float() 





TERRE, Eil mg XE SAI RAST RRR GTB 75 ZAHA ( EN 
SEIT ER PIF PA as.csvO RE) XDBRWRAIER ES, Dëst 
WEG Ree EE HEH — MAT N ga ) =) se i=, 

11.15 9.15 zE X PPSI 
11.15.1 io] 

(RABE 7525, PWIFATE MAN DE Tute äi, jx je TU] Fei eE 
ib. 

11.15.2 RHR 


FEE MATAR, Python PFRI EAA‘ metaclass AX 887€ EN REIS ERENT, 
TR SS FA FH ARERR : 








from abc import ABCMeta, abstractmethod 
class IStream(metaclass=ABCMeta) : 
Qabstractmethod 
def read(self, maxsize-None): 
pass 


Qabstractmethod 
def write(self, data): 
pass 





AM, (CEET TS TDL D BD ën, oU RB: 








class Spam(metaclass=MyMeta, debug=True, synchronize=True): 
pass 





AS HARV X EE X Ë F£ 24, ANARE prepare O , .new.O All 
init O J;5rR aptent Fe 2. mÍ RMR: 








class MyMeta(type): 
# Optional 
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@classmethod 

def __prepare__(cls, name, bases, *, debug-False, synchronize-False): 
# Custom processing 
pass 
return super(). prepare (name, bases) 


# Required 

def | new  (cls, name, bases, ns, *, debug-False, synchronize-False): 
# Custom processing 
pass 
return super(). new (cls, name, bases, ns) 


# Required 

def | init (self, name, bases, ns, *, debug-False, synchronize-False): 
# Custom processing 
pass 
super(). init (name, bases, ns) 





11.15.3 Wie 


£8 — ATR RT ERE FSRR RME e GU DOE EH, AARHSR 
AREAN. prepare. .O. HAEMABREMA TAS TRIE 
A, ARUBA 6 S= [8], BPR, j 737A Gef BER [B|] — s= B sk RIDE 
WR, -new O ZJ3jA1BHSKSCDUCERIEBUESNEER, EB E DSABHATTTUIS TT TA 
fT, init Q Fema, ARATE Lose LTE, 


SERA II zt EDD, BARREA new O EX init. O Aik, (BA 
EPA APEX. (Be, "Us Rp DEI, IT a SEO IS 
ft, FBRE REM WHEMEA, BRIAN prepare O DRRR 
BW, (SSBC, MAUR ES Sl WER RSMO El áp 4 == NSN 
TRA SSEEZGEX _prepare_() Ak. 


(AE EE ERAR ENEE 


GH 


EE MASS MSA. Pilg: 








class Spam(metaclass=MyMeta) : 
debug = True 
synchronize = True 
pass 





FRESH E vi ue ABT AE THILL ED An SIE), REBEMMAM 
PS 2SB36128BYER , mt SCD DU GIL brr ER. AX, Ell prepare O AAP 
EARD, AARNA ARRERA ART. (SS H8ETEZU 
ZEA) new O Fi init -O DARE N, 
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11.16 9.16 *args Al **kwargs 8753 8 24 5 


11.16.1 [ow 


(iS — ER ZALSX 737A, CRP "args TI **kwargs FSR, ES CIBER, 
(BARA RnB Ex (o YR ESRB S RIZR RR EE IZ RU, 


11.16.2 fe RHE 


WHE I 3 E eL BIAS AM la, (RABMVIZEA inspect RRAHSEH 
PE, RiR: Signature fl Parameter, LIES — ` 8 #Ë PEI ZA BU I818%J 
Se E BT : 








>>> from inspect import Signature, Parameter 

>>> # Make a signature for a func(x2, y=42, *, z-None) 

>>> parms = [ Parameter('x', Parameter.POSITIONAL_OR_KEYWORD) , 
Parameter('y', Parameter.POSITIONAL OR KEYWORD, default-42), 

F Parameter ('z', Parameter.KEYWORD ONLY, default-None) ] 

>>> sig = Signature(parms) 

>>> print(sig) 

(x, y=42, *, z-None) 

>>> 





—E 8 rr 122: MATURE bind) WARED HEME sl 
xargs Í **kwargs LA, LSD 








>>> def func(*args, **kwargs): 
bound_values = sig.bind(*args, **kwargs) 
for name, value in bound_values.arguments.items(): 
print (name, value) 


>>> # Try various examples 
>>> func(1, 2, z=3) 

x 1 

y 2 

z 3 

>>> func(1) 

x 1 

>>> func(i, z-3) 

x 1 

z 3 

>>> func(y=2, x=1) 

x 1 

y 2 

>>> func(1, 2, 3, 4) 
Traceback (most recent call last): 


File "/usr/local/lib/python3.3/inspect.py", line 1972, in _bind 
raise TypeError('too many positional arguments') 
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TypeError: too many positional arguments 
»»» func(y-2) 
Traceback (most recent call last): 


File "/usr/local/lib/python3.3/inspect.py", line 1961, in bind 
raise TypeError(msg) from None 
TypeError: 'x' parameter lacking default value 
»»» func(1, y-2, x-3) 
Traceback (most recent call last): 


File "/usr/local/lib/python3.3/inspect.py", line 1985, in bind 
'iarg!r)'.format(arg-param.name)) 
TypeError: multiple values for argument 'x' 
>>> 





TSHR, diese AE DN eR, mI UA ga AK BIER XE B A 
WW, EAMA, MA. SESS. 

LIES MERRE BERAPA ERISA, BeBe He T — NIE 
TSFBES init O JA, AE Xd Tos bl Fr ATAMER FERE B S SE SE, 








from inspect import Signature, Parameter 


def make sig(*names): 
parms - [Parameter(name, Parameter.POSITIONAL OR KEYWORD) 
for name in names] 
return Signature(parms) 


class Structure: 
. Signature | = make eigtl 
def | init (self, xargs, **kwargs): 
bound values - self. signature  .bind(*args, **kwargs) 
for name, value in bound values.arguments.items(): 
setattr(self, name, value) 


# Example use 
class Stock(Structure): 
__Signature__ = make_sig('name', 'shares', 'price') 


class Point(Structure): 
__Signature__ = make sig('x', 'y') 





REE ix^" Stock Spil 








>>> import inspect 

>>> print(inspect.signature(Stock)) 
(name, shares, price) 

>>> sl = Stock('ACME', 100, 490.1) 
>>> s2 = Stock('ACME', 100) 
Traceback (most recent call last): 


TypeError: 'price' parameter lacking default value 
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>>> s3 = Stock('ACME', 100, 490.1, shares-50) 
Traceback (most recent call last): 


TypeError: multiple values for argument 'shares' 
>>> 





11.16.3 Wie 


fE3X1[]95 S8 9 3 388 FH BELLE, — d ES RE Uh aš EX SEL ES BURNS, WF *args Fl 
**kwargs D'ISPSRS Rn, He, AIFA — dk sa m) E 4 A8 ZE s: z B 
1062410568, KEMAH EAL £8.11 TS EBTRUSGRORE— DIE, MARR 
a iit — SEBUM AR ECE. 


ERPI- DARHA, FACT EMTRRUBEaNR FA 
RAN EER : 








from inspect import Signature, Parameter 


def make sig(*names): 
parms - [Parameter(name, Parameter.POSITIONAL OR KEYWORD) 
for name in names] 
return Signature(parms) 


class StructureMeta(type): 
def | new (cls, clsname, bases, clsdict): 
clsdict[' signature ^ '] = make sig(*clsdict.get(' fields',[])) 
return super(). new (cls, clsname, bases, clsdict) 


class Structure(metaclass=StructureMeta) : 
_fields = 0 
def | init (self, *args, **kwargs): 
bound values - self. signature  .bind(*args, **kwargs) 
for name, value in bound values.arguments.items(): 
setattr(self, name, value) 


# Example 
class Stock(Structure): 
fields = ['name', 'shares', 'price'] 


class Point(Structure): 
fields = ['x', 'y'] 





3334 E VD, KEETE ENB signature. "HB SKS 
FAR. Grp, EA inspect HRIADACTPI DO SL BE 2 ELSE BAB CTE 29 8] FH 
SIE, 








>>> import inspect 

>>> print(inspect.signature(Stock)) 
(name, shares, price) 

>>> print(inspect.signature(Point)) 
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(x, y) 
>>> 





11.17 9.17 Æ% LitEA RENS 


11.17.1 joe 


(RB Te Fe BL — MRAM RRA, fS Bu PATI Ee FEMA ( AIS 
Er ) SRA ANTE FF (Ee FE, 


11.17.2 RDR 


WRB EAA EM, Sollt X O— 7525. —MEAT AIR SAKA 
type F# BEEN new O MARAE init O Ak. Han: 








class MyMeta(type): 
def _new__(self, clsname, bases, clsdict): 
# clsname is name of class being defined 
# bases is tuple of base classes 
# clsdict is class dictionary 


return super().__new__(cls, clsname, bases, clsdict) 





5— Hi, EX jot OD: 








class MyMeta(type): 
def _ init__(self, clsname, bases, clsdict): 
super().__init__(clsname, bases, clsdict) 
# clsname is name of class being defined 
# bases is tuple of base classes 
# clsdict is class dictionary 





Të, (BF CHEF or IR EE CB, ARH RAK 
RARS, FM: 








class Root (metaclass=MyMeta) : 
pass 


class A(Root): 
pass 


class B(Root): 
pass 





TXA- AR EHAE E oiT E X N REKASA CSS ah E X 
-init O ABA, fampURizH De SIS. RASS HA, — BIG ILE 
MEA [iR ER, MAMA R e lire rn, Bb, TEE SS MAE 
TEX BIB BORA EH 2 — NARRATE CES OCH TKE, 
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fE — ^ RASBUIRIDI-E, FIBIEX T — ATX, 'EAHBABTERTRIES AVESSE 
TED E X. (JERSE Java ERR- ): 








class NoMixedCaseMeta(type): 
def | new (cls, clsname, bases, clsdict): 
for name in clsdict: 
if name.lower() !- name: 
raise TypeError('Bad attribute name: ' + name) 
return super(). new (cls, clsname, bases, clsdict) 


class Root(metaclass-NoMixedCaseMeta): 
pass 


class A(Root): 
def foo bar(self): # Ok 
pass 


class B(Root): 
def fooBar(self): # TypeError 
pass 





TEJ SE SSRNUSCRHS DIE, FLS — 75:25, CHRAMSAAA, WC DIR 
BRRREP 387374 8 RESI S ACE A, 








from inspect import signature 
import logging 


class MatchSignaturesMeta(type): 


def _ init__(self, clsname, bases, clsdict): 
super(). init  (clsname, bases, clsdict) 
sup = super(self, self) 
for name, value in clsdict.items(): 
if name.startswith(' ') or not callable(value): 
continue 
# Get the previous definition (if any) and compare the signatures 
prev dfn - getattr(sup,name,None) 
if prev dfn: 
prev sig - signature(prev dfn) 
val sig - signature(value) 
if prev sig !- val sig: 
logging.warning('Signature mismatch in Ze, %s != Zei, 
value.  qualname  , prev sig, val sig) 


# Example 
class Root (metaclass=MatchSignaturesMeta) : 
pass 


class A(Root): 
def foo(self, x, y): 
pass 
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def spam(self, x, *, z): 
pass 


# Class with redefined methods, but slightly different signatures 
class B(A): 
def foo(self, a, b): 
pass 


def spam(self,x,z): 











pass 
COR MS ERIC, MAG FRR D: 
WARNING: root:Signature mismatch in B.spam. (self, x, *, z) != (self, x, Z) 


WARNING: root:Signature mismatch in B.foo. (self, x, y) !- (self, a, b) 





MMS E RN TBR-ELAWHEF bug SRAM. PIM, MRE 
RAF (iB AIRESA, PAAFANRSRAFHN MASA ie. 


11.17.3 Wie 


ZC EI INS DI e Fh, BRAN EMEA PHI SIRAAA. TAY 
DEn Ev, BSA SES SNA] geh RAI ie] zi, 

BARES, GRA] Wie 274 Bak DE Mgr, WA, 
METAR SRAR. Be, SUERTRIETUEE— ME AS EXER AERE DELIS A SB FH, BAM 
MEG GI FRBSEATALA, Alt, XPTGXGPRESESBUREERB, WRT AETAP 
fh MEE n] DATS AR SB EE B FB P ae, 


Zorn SMEM new. O DALE init. O ADARA T USUS FEE RH f 
X., new O JyikfEZSGURZ BIN AA, 385 F Jm yh RR zÇ Hugo 
EFRNAR ) IERE, M —init_O HFEERRUB CARER, Omg 
ZrewWeZAWARNNRARAR. ERA Tlf rh, EVEN, ANCEAS 
superO PEZIDKIEZRZBÜBJXE X. * HBETEZSBUSCDUE SUE Z IS, "Dune 
ATIF tp C ERR ERAT T. 


EIE — + B| f IIR Y Python BUE ZA 22 EN RU (SR. ZBL, THE 
E EE CB — A B FEX, ERM- j EX IRAH), KJE W d (b FH 
inspect.signature O ZEISS DIE CH T8 8 FH SE SS, 

mim, (CSR f super(self, self) FA EHERfBIE, SAS 
Ke, RENA- ak self Sta EXR— 423, Alt, ARREAK 
SS ARS KUT BOTAS RAPHE self RANE, 
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11.18 9.18 REA NENA 


11.18.1 [ow 


MESSE, RROA KNR, MEERE RR GE 
PHBA Em, HAFARREEA execO RATE, (ëmm nt SIE 
RERA R. 


11.18.2 fF RHE 


pell PEN types.new class) KPMCMHAWR, MEE D HL E IE (h 
AWB. RA. Cen UR—-TARASSIBRAF RH WAR, Ji 
an: 








# stock.py 
# Example of making a class manually from parts 


# Methods 
def | init (self, name, shares, price): 
Self name = name 
self.shares - shares 
Self price = price 
def cost(self): 
return self.shares * self.price 


cls dict = í 
' init. ' : | init , 
'cost' : cost, 


} 


# Make a class 
import types 


Stock = types.new_class('Stock', (), {}, lambda ns: ns.update(cls_dict)) 
Stock.__module__ = __name_ 





jT AME—TZDBEEE, AAMAS TTE: 








>>> s = Stock('ACME', 50, 91.1) 

>>> s 

<stock.Stock object at 0x1006a9b10» 
>>> s.cost() 

4555.0 

>>> 





ic FR 75 K rh, — + EE SE XE TEE 88 85] Hb 75 ze TE WI FH SE types.newclassO W 
Stock. module JIWE Sr, CH module Et 8 E E X. 
CDS, re PT ERR (repr OO Did. CHHHRATRZE, H 
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Wl pickle, BI, WTILMBUNBNAS “ER” B9, MERARBETE EE 
f. 

A ER RAS BUH BSA ITA, AAt types.new classO 208 
BSAC. DID: 








>>> import abc 
>>> Stock = types.new class('Stock', (), {'metaclass': abc.ABCMeta}, 
lambda ns: ns.update(cls_dict)) 


>>> Stock. module |. = name . 


>>> Stock 
<class '__main__.Stock'> 


>>> type(Stock) 
«class 'abc.ABCMeta'» 
>>> 





ST ol l E Em Ads. Hat, — T2SBJE X SI F: 








class Spam(Base, debug=True, typecheck=False): 
pass 





ABZ PT LAS AEA RAY neu_class O WARR: 








Spam = types.new_class('Spam', (Base,), 
{'debug': True, 'typecheck': False}, 
lambda ns: ns.update(cls_dict)) 





newclassO BUTSA, Cie — ^ FHoK oS ze [B] P] PRESSE RAIA 
QQ BIS — PBB BB, (GELME prepare O 7jjizijE[BIB)fE RS AR, 
XE 9.14 JB BATTRE Y, GENEE CARMA update O 7375885 5 
ZEB] [lp €s, 


11.18.3 Wie 


1R = B+ fx al SR. BE TA E 3r BJ ESSE ER E R £S FH. £ + f A BJ OT Siw 
collections.namedtuple() FAIRY, 4n: 








>>> Stock = collections.namedtuple('Stock', ['name', 'shares', 'price']) 
>>> Stock 

<class '__main__.Stock'> 

>>> 





namedtuple() fi&FH exec O MARAEMTAWRA, (Bii, PRBS 
(6, Xl TELEEGIU RE — 25: 








import operator 
import types 
import sys 


def named tuple(classname, fieldnames): 
# Populate a dictionary of field property accessors 
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cls dict = í name: property(operator.itemgetter(n)) 
for n, name in enumerate(fieldnames) } 


# Make a | neu | function and add to the class dict 
def | new (cls, *args): 
if len(args) !- len(fieldnames): 
raise TypeError('Expected {} arguments'.format(len(fieldnames))) 
return tuple. new .(cls, args) 


cls dict[' new ']^-^ new. 


# Make the class 
cls = types.new class(classname, (tuple,), {}, 
lambda ns: ns.update(cls dict)) 


# Set the module to that of the caller 
cls. module ` = sys. getframe(1).f globals[' name  '] 
return cls 





IX ER CES BE Ie 8823 8 RH T — T PR18897” FERREA , BAN UE sys. getframeO 
SKSREYUS RIBERA, 25h — EAS ER;A DIT TE 2.15 vip RT ERI, 


Lëns T BUR ze SD LEA: 








>>> Point = named tuple('Point', ['x', 'y']) 
>>> Point 
<class ' main  .Point'» 
>>> p = Point(4, 5) 
>>> len(p) 
2 
>>> p.x 
4 
>>> p.y 
5 
>>> p.x = 2 
Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 
AttributeError: can't set attribute 
>>> print('%s Zs' Á p) 
45 
>>> 





JINA TR SE DOE SC Tt SE DIER, Ma ee RaW E 
AAB 263 ER: 








Stock = type('Stock', O, cls_dict) 





MAPA AO MEF E ag fe R TR, Holt EE _prepare_() A% 
AYU F. ii (EFA types.newclass() , DSDS ut Pr BAS Wa (627 IR AB BERG I 
B. EEUU, types.new classO BMUSSRN GABE _prepare_() AAR 
DOUD ET IT SR. 
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WI M IN ABA CTS SUR, BILE types.prepare.classO o fH: 








import types 
metaclass, kwargs, ns = types.prepare class('Stock', (), {'metaclass': type}) 





Cep LXSJRBRER) prepare O Aid, ZJ zu REN 
FSR, f$ APTA BOE, 


BZ(EB, 826 PEP 3115 , WR Python documentation . 


11.19 9.19 ZEMAN SCAM ALA 


11.19.1 [ow 


(ARTE RAVE MAA RRM 38 (5 — BARAK, TUA SE SIS GRUB. 


11.19.2 f@ RHE 

ESE TE LEY REPT OSS LEE BREST ANTM bla, ARAL, —4 
JU AERE NMBA, ARIE DAR CT Een NB ERME, 
FAZ- MIZ, Hä DDR EIS SEL collections HIR RIR ETM 


x L 
>£ 








import operator 


class StructTupleMeta(type): 
def __init__(cls, *args, **kwargs): 
super().__init__(*args, **kwargs) 
for n, name in enumerate(cls. fields): 
setattr(cls, name, property(operator.itemgetter(n))) 


class StructTuple(tuple, metaclass=StructTupleMeta) : 
fields - [] 
def | new (cls, *args): 
if len(args) != len(cls. fields): 
raise ValueError('{} arguments required'.format(len(cls. fields))) 
return super().__new__(cls,args) 





IX ERT CES BT DL E X B) BP] ET 7C ABI] m Ze, WR ATM: 








class Stock(StructTuple): 
fields = ['name', 'shares', 'price'] 


class Point(StructTuple): 
fields = ['x', 'y'] 





Be TE: 
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>>> s = Stock('ACME', 50, 91.1) 

>>> s 

('ACME', 50, 91.1) 

>>> s[0] 

' ACME' 

>>> s.name 

' ACME' 

>>> s.shares * s.price 

4555.0 

>>> s.shares = 23 

Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 

AttributeError: can't set attribute 

>>> 





11.19.3 Wie 


jx—./]vmrB, BA StructTupleMeta JEEN ENE fields PRHIBHEBFINR, $^ 
Kë IëIerk An ETC ZARB IA. PRX operator.itemgetter() BIE 
—S ile] Ze, YAIR property O ARUSH A — ^ Eg I, 


ARD EXE DOE 23 ze ATO NSAI 7] 28 £627 RR fT LB AER), StructTupleMeta 
Hay init O FAARESTRREXN RAK cls SAMEA MECN, 
XIE, EI f fields SRSKREMMRELNA, ABBACRAM— 
FART AR ER, 


StructTuple XA- NEREK, HAHA BRAK, SAN new O 
FARRWESMH LG, BRA neu O MAE Ri DL, "CSS EIZA 
ANAS, SEI TAR SAG SR GIS SCH, SC FIX: 








Stock('ACME', 50, 91.1) # OK 
Stock(('ACME', 50, 91.1)) # Error 


s 


s 





PR init. O ARIS, .new.O HZERMRAUB 2 Buin 22, AFAR 
EKA, PAE EIRENE T sh ASP] REM E WII ONS, mU init O SERGI 
PERAR, IURE UR AA T ol ATR EARS] f. GIS ut, neu O P 
ACBREMT. 

REGIA, Smets, RABE Python KÆRE, s 
DIS INRA, YA Sr EE DS T SBR)A e CT B HU. 

PEP 422 $e t Y — TRE RADE 23889 252^ MAE (Be, REIRES DOE 
E. CHARAN, Belt, MARMARA Python 3.3 RESHMA, BB 
AX EIBISAS — FM. 
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11.20 9.20 SUR GEI CR SCHU ABS 


11.20.1 [ow 


(i EEESEWUEBESBRIEIEUSSUERE, 384. n RTBEZARRIRICOKSCHL ECT 2598989757 
ES Ú, DS GESEIS CREER EI B^). 


11.20.2 fe RHE 


AUB KES — a SIRA, ABR Python PFSR, KBAR 
Mixt#5: 








class Spam: 
def bar(self, x:int, y:int): 
print ('Bar 1:', x, y) 


def bar(self, s:str, n:int = 0): 
print('Bar 2:', s, n) 


= Spam() 
s.bar(2, 3) # Prints Bar 1: 2 3 
S.bar('hello') # Prints Bar 2: hello O 





TAER- HR, EAE TATR gë 








# multiple.py 
import inspect 
import types 


class MultiMethod: 


III 


Represents a single multimethod. 
def ` init (self, name): 

self. methods = {} 

Self. name  - name 


def register(self, meth): 


FG 


Register a new method as a multimethod 


pp p 


sig - inspect.signature(meth) 


# Build a type signature from the method's annotations 
types = [] 
for name, parm in sig.parameters.items(): 
if name == 'self': 
continue 
if parm.annotation is inspect.Parameter.empty: 
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raise TypeError( 
‘Argument {} must be annotated with a type'.format (name) 
) 
if not isinstance(parm.annotation, type): 
raise TypeError( 
'Argument {} annotation must be a type'.format (name) 
) 
if parm.default is not inspect.Parameter.empty: 
self. methods[tuple(types)] = meth 
types.append(parm.annotation) 


self. methods[tuple(types)] = meth 


def | call (self, *args): 


phu 


Call a method based on type signature of the arguments 
types = tuple(type(arg) for arg in args[1:]) 
meth - self. methods.get(types, None) 
if meth: 
return meth(*args) 
else: 
raise TypeError('No matching method for types {}'.format (types) ) 


def | get (self, instance, cls): 


LE e 


Descriptor method needed to make calls work ¿m a class 
if instance is not None: 

return types.MethodType(self, instance) 
else: 

return self 


class MultiDict(dict): 


III 


Special dictionary to build multimethods in a metaclass 
def | setitem (self, key, value): 
if key in self: 
# If key already exists, it must be a multimethod or callable 
current value = self [key] 
if isinstance(current value, MultiMethod): 
current value.register(value) 
else: 
mvalue - MultiMethod(key) 
mvalue.register(current value) 
mvalue.register(value) 
super(). setitem (key, mvalue) 
else: 
super(). setitem (ker, value) 
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class MultipleMeta(type): 


p» 


Metaclass that allows multiple dispatch of methods 
def _new__(cls, clsname, bases, clsdict): 
return type.__new__(cls, clsname, bases, dict(clsdict)) 


@classmethod 
def __prepare__(cls, clsname, bases): 
return MultiDict() 





79 f (EAST, MAM FRIAS: 








class Spam(metaclass=MultipleMeta) : 
def bar(self, x:int, y:int): 
print('Bar 1:', x, y) 


def bar(self, s:str, n:int = 0): 
print('Bar 2:', s, n) 


# Example: overloaded __init__ 
import time 


class Date(metaclass=MultipleMeta) : 
def | init (self, year: int, month:int, day:int): 
self.year = year 
self.month - month 
self.day - day 


def | init (self): 
t - time.localtime() 
self. init  (t.tm year, t.tm mon, t.tm mday) 





FAE- ARERR E BE LE HBL : 








>>> s = SpamO 

>>> s.bar(2, 3) 

Bar 1: 2 3 

>>> s.bar('hello') 
Bar 2: hello O 

>>> s.bar('hello', 5) 
Bar 2: hello 5 


>>> s.bar(2, 'hello') 
Traceback (most recent call last): 

File "<stdin>", line i, in «module» 

File "multiple.py", line 42, in call ` 

raise TypeError('No matching method for types {}'.format (types) ) 

TypeError: No matching method for types («class ‘int'>, «class 'str'>) 
>>> # Overloaded ` ¿nit ` 
>>> d = Date(2012, 12, 21) 
>>> # Get today's date 
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>>> e = Date() 
>>> e.year 
2012 

>>> e.month 

12 

>>> e.day 

3 

>>> 





11.20.3 Wie 


BARH, AIT RAMA TD BREST REM BARB. (Bii, CABELL 
FAA ETC RA f SA E LIE ERIS, FRED RAR SAE, Ae, St 
SGT S XLBUZ M RATE), vBg— ESI ES RAS AD SZ LES TP RATA, 
TAS zs FO E E REB A TE CAN 


Æ $ 89 Sc Hu rH BJ = ZE FR p Et ER SH) MutipleMeta Jr. 25 fi RH 6 H 
_-prepare__() FAiARKRHE—-SEA Multidict SPUN EXE V FB. ACRA AF 
FAA REN, MultiDict dt EI EBEBJE Ser SC rer, GIS CDI, 
ESP fE MultiMethod LPAAH., 


MultiMethod SE flj B jd ÉJ E JA Z5 E E AS EK] #& BJ BR SIR $E 73 k, fx + 
SI, eebe Dn. Gr 
MultiMethod.registerO AARM., APRA REREN FANDA, 
HUBS EMEN mZiRE, dE i. 

J fibMultiMethod SCBIEe3U] — FH, THY call O MARKAT., Gr 
TAMPA HERR slef MBM PMSA ITAA, AAR map CDs Zik, AR 
WFAA FAIA. 79 f BEE MultiMethod LPIFERTE MAT EISE, | get. O BUM 
FSU, CRARHEERKAED A. LOU: 








>>> b = s.bar 

>>> b 

<bound method Spam.bar of <__main__.Spam object at 0x1006a46d0>> 
>>> b.__self__ 

<__main__.Spam object at 0x1006a46d0> 

>>> b.__func__ 

« main .MultiMethod object at 0x1006a4d50> 
>>> b(2, 3) 

Bar 1: 2 3 

>>> b('hello') 

Bar 2: hello O 

>>> 





ATA DHL WER, Rrh—TiWTABEERHAGTEAA. Uu: 








>>> s.bar(x=2, y=3) 
Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 
TypeError: | call O got an unexpected keyword argument 'y' 
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>>> s.bar(s-'hello') 
Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
TypeError: __call__() got an unexpected keyword argument 's' 
>>> 





Hite Rm AAAI, HECRA-THERSMAARAA. le] 
Bt X WEF er eX BJ tH Ex S BP. OCI E SEN BEI PID, mp at 
ZSPSEEBORELT , GREIS call O FKP. 


li "Ee E AREIA, DURO, SA LI AS ANGELES T fE: 








class A: 
pass 


class B(A): 
pass 


class C: 
pass 


class Spam(metaclass-MultipleMeta): 
def foo(self, x:A): 
print('Foo 1:', x) 


def foo(self, x:C): 
print('Foo 2:', x) 





REI FS] x: RRE OUR 253-00 EA BASH), WF: 








>>> s = SpamO 

>>> a = AQ 

>>> s.foo(a) 

Foo 1: <__main__.A object at 0x1006a5310> 
>>> c = CO 

>>> s.foo(c) 

Foo 2: <__main__.C object at 0x1007a1910> 
>>> b = BO 


>>> s.foo(b) 
Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 
File "multiple.py", line 44, in | call. 
raise TypeError('No matching method for types {}'.format (types) ) 
TypeError: No matching method for types (<class '__main__.B'>,) 
>>> 





TE MED EMU RA MBAS, TUBA RAMA. PM: 








import types 


class multimethod: 
def _ init__(self, func): 
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self. methods = {} 
Self. name .- func. name __ 


self. default - func 


def match(self, *types): 
def register(func): 
ndefaults - len(func. defaults ) if func. defaults else O 
for n in range(ndefaults-41): 
self. methods[types[:len(types) - n]] = func 
return self 
return register 


def | call (self, *args): 
types = tuple(type(arg) for arg in args[1:]) 
meth - self. methods.get(types, None) 
if meth: 
return meth(*args) 
else: 
return self. default(*args) 


def | get (self, instance, cls): 
if instance is not None: 
return types.MethodType(self, instance) 
else: 
return self 





ISS, MBAR FIHD243235: 








class Spam: 
@multimethod 
def bar(self, *args): 
# Default method called if no match 
raise TypeError('No matching method for bar') 


@bar.match(int, int) 
def bar(self, x, y): 
print('Bar 1:', x, y) 


@bar.match(str, int) 
def bar(self, s, n = O): 
print('Bar 2:', s, n) 





T8873 SS [e] FF A BU ri de URS] BU CPR TETREBSUUSER). 


PaESVRS tS, AWAM, (të Sr SNe PERERA 
SY, RAWAL ASRS MA, (OMB TS LAH ABRIR. 3E 
AF, 8.21 IND PND BR] ME DI — BS ABSA, (Be, ER DX 
SWS, BRRMAEAA SES Cms BEUfEFBHANIS BMA f). 


ft Python HAXH FMA 7A E SX] SEC PE EHSK BA, WFSAXSFCHR 
, BJUAS F Guido van Rossum BEIS SIS: Five-Minute Multimethods in Python 
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11.21 9.21 re S BETTE; A 


11.21.1 joj 


Dn rH ES EEEB SIEM LATHAM ESTE; A, HME iere, Sr 
zB (tox tege Me ? 


11.21.2 fF RX 


Si F 81825, BEEF IA SUR : 








class Person: 
def __init__(self, name ,age): 
self.name = name 
self.age = age 


@property 
def name(self): 
return self. name 


Oname.setter 
def name(self, value): 
if not isinstance(value, str): 
raise TypeError('name must be a string!) 
Self. name - value 


@property 
def age(self): 
return self._age 


@age.setter 
def age(self, value): 
if not isinstance(value, int): 
raise TypeError('age must be an int') 
self._age = value 





"JUSSI, ASRMBHENALMSRNS r RZ DIS ST AH, HERUUSTSI 
RWIS, MEMEA ABE —T 571189757 6 8138 — I EE PIK 
MBEFREC. Pilg: 








def typed_property(name, expected_type): 
storage_name = '_' + name 


@property 
def prop(self): 
return getattr(self, storage_name) 


@prop.setter 
def prop(self, value): 








11.21. 9.21 xi$6:8 € B BHA 349 








(Python Cookbook) #=hk, Release 1.0.0 











if not isinstance(value, expected type): 
raise TypeError('{} must be a {}'.format(name, expected type)) 
setattr(self, storage name, value) 


return prop 


# Example use 

class Person: 
name = typed_property('name', str) 
age = typed_property('age', int) 


def | init (self, name, age): 
self.name = name 
self.age - age 





11.21.3 iit 


ANS FCA TS AN BB eS B] LES — ER ERE, CNNRA-TZ. BI PANE 
# typed property O £ EZ; S REE, EKE BIHBIS DUCI E 79 n 5E pk Es EE 
[pix EENI S Alt, SE-TRPERCHN IE, ARR EIEBU( WS 
ZE VOS İFA. REBUN getter Fl setter Aiko] f Zi 35 ESI name , 
expected type WAR storate name , RARES, GËT mBMBZo E CEBIE Sr, 


Fc (EB) AERA functools.partialO sKTHTBeXSe PATHS, RAB HIM, 
fiy eT LARK IAAF : 








from functools import partial 


String = partial(typed_property, expected_type=str) 
Integer = partial(typed_property, expected_type=int) 


# Example: 

class Person: 
name = String('name') 
age = Integer('age') 


def | init (self, name, age): 
Self name = name 
self.age - age 





Feel Sr, BARR 8.13 /] 5 PAA A E TRA ga (C83 BAA. 


11.22 9.22 EX E Fx ES B zs BAI 
11.22.1 (527 


(8 EB CO SCH MAL RM Biss, UME with GL 
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11.22.2 PERDR 


sk Hl — 43589 E F CES EE SM Bz fe] sË BJ 75 7A ak SEA contexlib MIRA 
@contextmanager Rifa LSC TI AIDEN Legende: 








import time 
from contextlib import contextmanager 


@contextmanager 
def timethis(label): 
start - time.time() 
try: 
yield 
finally: 
end - time.time() 
print('{}: {}'.format(label, end - start)) 


# Example use 
with timethis('counting'): 
n = 10000000 
while n > 0: 
n -= 1 





ZEIEN timethis( FB, yield ZØ REBRE E FRBHABAIEA enter. O 
AEM, PASE yield ZEWNBSIEA exit O ZEB. SAGITTIS, 
REESE yield AAEH. 


Les — SEE—RuByERXESIZ, sEHI ralseieLnSnsez: 








@contextmanager 

def list transaction(orig list): 
working - list(orig list) 
yield working 
orig list[:] = working 





XX ER (CRAS l'F Ae FE RD Sep PRESA BUS (Ue tT RIOT D EH e SE BITS 
ARAS FARIKAR— TF: 








>>> items = [1, 2, 3] 

>>> with list_transaction(items) as working: 
working.append(4) 
working.append(5) 

>>> items 

[1, 2, 3, 4, 5] 

>>> with list transaction(items) as working: 
working.append(6) 
working.append(7) 
raise RuntimeError('oops') 


Traceback (most recent call last): 
File "<stdin>", line 4, in «module» 
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RuntimeError: oops 
>>> items 

D 2, 3, &, 5] 
>>> 





11.22.3 iit 


iS eu F, a LT In Së SE vir, BRES-+t 
enter O fll—+ exit O A, WFR: 








import time 


class timethis: 
def __init__(self, label): 
self.label = label 


def __enter__(self): 
self.start = time.time() 


def __exit__(self, exc_ty, exc_val, exc_tb): 
end = time.time() 
print('{}: {}'.format(self.label, end - self.start)) 





Sainte, (BzetHEES E — (8 SHER econtextmanager ;XfEBJEEZA 
ment Ti IER, 


@contextmanager RMISININPRRSBSLZn Even WRA — EE XJ 
R (air MAEM), BAH with 2A, 384A miss S= S jh sc H 
.enter () AAM _exit_O Aik. 


11.23 9.23 FAR seis rf Ra 


11.23.1 [ow 


TB PI GR Mr Sr A ER, RERSSETEPUISBHUBBUASRREBA OL. 


11.23.2 RDR 


ATERIAA, Sin 48581255. Bt, (GCzbseszeielon--r" 8 
RFR: 








>>> a = 13 

>>> exec('b = a + 1') 
>>> print (b) 

14 

>>> 
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FAIR, RI T ESERRPACT AICS: 








>>> def test: 
a = 13 
exec('b = a + 1') 
print (b) 
>>> test) 
Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
File "<stdin>", line 4, in test 


NameError: global name 'b' is not defined 
>>> 





Whew, SEI Y —  NameError FB, WERE execO EMAR 
RE, ERÓRABTERSIBBJ)U SREB execO ATARE AT. 

X TERR, (SE IRD execO ZAA locals ARKEA 4 
Foie dB, ZR ABE e uprBriRBUEUOEmBBJss4[BI. D: 








>>> def test: 
a = 13 
loc = locals() 
exec('b = a + 1') 


b = loc['b'] 
print (b) 

>>> test() 

14 

>>> 





11.23.3 Wie 


Ska. EXE exec() ERFARE. ASME SIRES BEA execO 
BRE, AA BUH ATISS (COMA, MIEL TASS ), 


SAM, WERK SEI execO , ADIN SL IERERENAIA WA 
IBI F, exec) RARR ABRES BEATE. Am, GRRE, EAA 
exec() PARCERIAS EHAA, Altt, WR execO WRH 
f1 SECURE, ix fide DURS AARNE FERA 
HR EBJPT : 








>>> def testi: 
x = 0 
exec('x += 1') 
print(x) 


>>> testi) 
0 
>>> 
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LERDE, 11A 1ocalsO RMABS Ge sip In SE DIS execO DÉI 
BREEN. MIEREA gt FRA, AMBERES Ma AA 
Ke EEN 








>>> def test2(): 
x = 0 
loc = locals (2 
print('before:', loc) 
exec('x += 1') 
print('after:', loc) 
print('x =', x) 


>>> test2() 

before: {'x': O} 

after: {'loe"® T...b, 'x'ri 1l 
x = 0 

>>> 





HEAD ES RR — SAT, BRIE loc DÉEN E DOS Ese x, Ax Ss 
EB TZ. 

EA locals() WAR, rs e IS STEINS, PRERJA, locals O 
ZR BUS EDS? S (B RR BET ISTE Baru Bp, WSR F FIHD2 4 uS 89346 
HS: 








>>> def test3(): 
x =0 
loc = locals() 
print (loc) 
exec('x += 1') 
print (loc) 
locals() 
print (loc) 


>>> test3() 


fx" Ch 

i'loc': teach; X i d 
('loc's + }, 'x': O} 
>>> 





iS KAHA locals() ADAIR x BUfie DSL Ay, 


fF) locals() B9— ^ 8HX7S3R, MOWERS CHR, HIERE execO 
. Pan: 








>>> def test4(): 
a = 13 
loc = í 'a' : a } 
glb = í } 
exec('b =a + 1', glb, loc) 
b = loc['b'] 
print (b) 
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>>> test4() 
14 
>>> 





ARA, MAT EEA exec() REK MREZRLE AMARE 
FACE f Ti FCR US I8] SE ES HU f E. 


Am, EEA execO ZZ BU, MIRE F EL ze GS BER HERES S SR. 
AE iB BAIS SEAR execO MAE, RA AIBMNMADR, LUUD 
ga. JE TX, RAMs tt. 


11.24 9.24 SE EH Python 7512 


11.24.1 (537 


= 


MES RAT Python IRAE. 


11.24.2 fE RHE 


ARNIR ARIE Python Rew TRIS BAAR. Po: 








>>> x = 42 

>>> eval('2 + 3*4 + x') 

56 

>>> exec('for i in range(10): print(i)') 


OMAN O OW O N F O 


WM 
v 
v 





EE, ast RHEE RARI Python Mss — 4 8] 3823 AT EO] LER GTI 
CAST), PJU: 








>>> import ast 

>>> ex = ast.parse('2 + 3*4 + x', mode-'eval') 

>>> ex 

« ast.Expression object at 0x1007473d0> 

>>> ast.dump(ex) 

"Expression(body-BinOp(left-BinOp(left-Num(n-2), op=Add(), 
right-BinOp(left-Num(n-3), op=Mult(), right-Num(n-4))), op=Add(), 
right=Name(id='x', ctx=Load())))" 
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>>> top = ast.parse('for i in range(10): print(i)', mode-'exec') 
>>> top 

« ast.Module object at 0x100747390» 

>>> ast.dump(top) 

"Module(body-[For(target-Name(id-'i', ctx=Store()), 

iter=Call (func=Name(id='range', ctx-Load()), args-[Num(n-10)], 
keywords-[], starargs-None, kwargs-None), 

body= [Expr (value=Call (func=Name(id='print', ctx=Load()), 
args=[Name(id='i', ctx=Load())], keywords=[], starargs=None, 
kwargs=None))], orelse=[])])" 





>>> 
41 Mri 82 B SS SE II ge = A—AF AST PRAM. Rx 
we 5 EC I epes SLURS visit NodeNameO DZ, 


NodeName() DLAC ABLE {R RENS A FÉIZ", ie f EEFE, 
TE RERO ER BS S E. 








import ast 


class CodeAnalyzer(ast.NodeVisitor): 
def ` init (self): 
self.loaded - set() 
self.stored - set() 
self.deleted - set() 


def visit Name(self, node): 
if isinstance(node.ctx, ast.Load): 
self.loaded.add(node.id) 
elif isinstance(node.ctx, ast.Store): 
self.stored.add(node.id) 
elif isinstance(node.ctx, ast.Del): 
self.deleted.add(node.id) 


# Sample usage 
if name == ' main . 


# Some Python code 


code = ''' 

for i in range(10): 
print (i) 

del i 


# Parse into an AST 
top = ast.parse(code, mode='exec') 


# Feed the AST to analyze name usage 
= CodeAnalyzer () 

c.visit (top) 

print ('Loaded:', c.loaded) 

print('Stored:', c.stored) 
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print('Deleted:', c.deleted) 





HUSS re, fms RIAA : 








Loaded: {'i', 'range', 'print'} 
Stored: {'i'} 
Deleted: {'i'} 





SE, AST BLAIS compileO HARHA Gg. fn: 








>>> exec(compile(top,'<stdin>', 'exec')) 


«o O — O OW QO N = oO 


>>> 





11.24.3 iit 


MR BER AD 8 B Vani A PIRES SAI, (ABESSE IRAM. AEE 
IAT. GM, ISAM AIBA ERSUSS exec() BAA, MINTER 
J&pk— AT, ZJ MES DIN p S CMR ETM, METAS -HTARSS 
RARER, FREI MATRA. 

SES DIS, SPE AUS E Tie, MEERES AST RRRA. F 


DIS rzemsëelilr, Tat area, SS AST HSMM 
Wt RAG S kay le] S2 88 Be 7S EFL AUN TE RH , 








# namelower. py 
import ast 
import inspect 


# Node visitor that lowers globally accessed names into 
# the function body as local variables. 
class NameLower(ast.NodeVisitor): 
def _ init__(self, lowered names): 
self.lowered names - lowered names 


def visit FunctionDef(self, node): 
# Compile some assignments to lower the constants 
code = ' globals = globals()\n' 
code += '\n'.join("{0} = __globals['{0}']".format (name) 
for name in self.lowered_names) 
code_ast = ast.parse(code, mode='exec') 
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# Inject neu statements into the function body 
node.body[:0] = code ast.body 


# Save the function object 
self.func - node 


# Decorator that turns global names into locals 
def lower_names(*namelist): 
def lower(func): 
srclines = inspect.getsource(func) .splitlines() 
# Skip source lines prior to the @Glower_names decorator 
for n, line in enumerate(srclines): 
if '@lower_names' in line: 
break 


src = '\n'.join(srclines[n+1:]) 

# Hack to deal with indented code 

if src.startswith((' ','\t')): 
src = 'if 1:\n' + src 

top = ast.parse(src, mode='exec') 


# Transform the AST 
cl = NameLower(namelist) 
cl.visit (top) 


# Execute the modified AST 
temp = {} 
exec(compile(top,'','exec'), temp, temp) 


# Pull out the modified code object 
func.__code__ = temp[func.__name__].__code__ 


return func 
return lower 





73 f f Riix MN, (RMR PRES 








INCR = 1 
@lower_names('INCR') 
def countdown(n): 
while n > 0: 
n -- INCR 





xxi SS countdown OO HAES HM LÉIST: 








def countdown(n): 
__globals = globals() 


INCR =  globals['INCR'] 
while n > 0: 
n -- INCR 





fEEBERU IHR, CARLA 20% 
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HE, PETERAM AKARA ExTGxBiRUE?SXUPAA. (Be, Ale 
WF — ERRIRE AST RRIF, TRASH S SOY — PRS A me BH 


AA SAS —^ E ActiveState PRUE Python FPB DE, (A AST 
Stemper, FARE E St, S RIE—TD3AIGETDIBJS SIS ES, 


11.25 9.25 KSE Python ZP% 


11.25.1 jo) 


RAB BAS ACS 2 A E RS b RISK EESTI B LEM, 


E 


11.25.2 f@ RHE 


dis RO] RARE Python ARH S ARIS (UD: 








>>> def countdown(n): 
. while n > 0: 
print('T-minus', n) 
€ n -= 1 
. print('Blastoff!') 


>>> import dis 
>>> dis.dis (countdown) 


222 





11.25.3 Wie 


z4 B BAS RAVE RAIS rr BIBER, dis ISERP, H ou Sr 
AQ SPARES. W dis O RAMA RIS D 83A RPM: 








>>> countdown. code co code 

b"x'\x00|\x00\x00d\x01\x00k\x04\x00r) \x00t\x00\x00d\x02\x00|\x00\x00\x83 
\x02\x00\x01|\x00\x00d\x03\x008}\x00\x00q\x03\x00Wt\x00\x00d\x04\x00\x83 
\x01\x00\x01d\x00\x008S" 

>>> 





WER TARE CES EES, (BAHL opcode RARER S. fH: 








>>> c = countdown. code Co code 
>>> import opcode 

>>> opcode. opname[c[0]] 

>>> opcode.opname[c[0]] 

'SETUP LOOP' 

>>> opcode .opname [c [3]] 
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'LOAD FAST' 
>>> 





FEW, fE dis PRPHRAAMILMU MEAN RADANKUES DE. A 
iW, TER AE pk as GEN ol CS Se D 8 2 SS3R PX. opcodes TUS 2X. 








import opcode 


def generate opcodes(codebytes): 
extended arg = 0 
i-0 
n - len(codebytes) 
while i < n: 
op = codebytes[i] 
i += 1 
if op >= opcode.HAVE ARGUMENT: 
oparg = codebytes[i] + codebytes[i+1]*256 + extended arg 
extended arg = 0 
i += 2 
if op == opcode.EXTENDED_ARG: 
extended_arg = oparg * 65536 
continue 
else: 
oparg = None 
yield (op, oparg) 





TEFHZAT: 








>>> for op, oparg in generate opcodes(countdown. code  .co code): 
print(op, opcode.opname[op]l, oparg) 





EUR IRI BARE, MAUNA CBRE RS SiR RA E AG = T 35, 
FARIA- 280238 92 NI E: 








>>> def add(x, y): 
return x + y 


>>> c = add.__code__ 

>>> c 

<code object add at 0x1007beed0, file "<stdin>", line 1> 

>>> c.co_code 

b' [\x00\x00|\x01\x00\x17S' 

>>> 

>>> # Make a completely new code object with bogus byte code 

>>> import types 

>>> newbytecode = b'xxxxxxx' 

>>> nc = types.CodeType(c.co_argcount, c.co_kwonlyargcount, 

c.co_nlocals, c.co_stacksize, c.co_flags, newbytecode, c.co_consts, 
c.co_names, c.co_varnames, c.co_filename, c.co_name, 

i c.co_firstlineno, c.co_lnotab) 

>>> nc 
«code object add at 0x10069fe40, file "<stdin>", line 1> 
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>>> add. code  Á- nc 
»»» add(2,3) 
Segmentation fault 





Jelli ess (Bi, WIRE SSRs Rn 
PRR, ftl TRIBEEREUSSERE E FD., A ÓmRHJB A SIR f IX 4 E IN. 
{MAA 52825 5 I—PFAUH GIF: this code on ActiveState 
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CHAPTER 
TWELVE 


Ste: RRE 


BRSPSEAAZERPHRD, MIE Python WEIS KS SS — 9, ABE 
RA UB 5151841 CLAS BEBO, ROSNY BE EL, FA BURRS SUB ET X. 
MERETHE, BAM, han fÀXLURE4XE X S A156JBJF 45, 


Contents: 


12.1 10.1 44 — ^ E le 


12.1.1 jo) 


{RAB AS BCA EN FAIRS 3) RR ERD E, 


12.1.2 FRA 


HAMAS SH. EXHAR LERRA, URS BIXADEXT— 
zf init .py X. Glan: 


graphics/ 

__init__.py 

primitive/ 
__init__.py 
line.py 
fill.py 
text. py 

formats/ 
__init__.py 
png. py 
jpg .py 


EMAER "Gen, (MARE BATS Eh import A), WF: 














import graphics.primitive.line 
from graphics.primitive import line 
import graphics.formats.jpg as jpg 
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12.1.3 Wié 


EMRE RAM SUL CE C UE 26 CS Dee HEBES. Xt init .py DÉI 
DDR T BiBÍTBeRSAEBUS BICI RS, BIS, MRM D 188) 
import graphics, SE graphics/ init mm RSA, Æ graphics MATIA. 
f& import graphics.format.jpg FE ESA, MF graphics/ init .py 4X fF graphics/ 
graphics/formats/ . init...py EXIF graphics/formats/jpg.py SA ZB E A, 


4h A SBA ALE init py BBM, PERERA PATRAS. STMT, 
—init..py BES AK Baya FARR: 








# graphics/formats/__init__.py 
from . import jpg 
from . import png 





BIAI, FP RTEMX import grahpics.formats RË import graph- 
ics.formats.jpg LAR import graphics.formats.png. 


init py WHR 2648162 TRASH NERS, BOSE 104 
NBIC. 


RRB DA EH, BRB init_py RAPE, python MASSAB. WR 
(S EX init py BJ, ScEs E8038 f — 4 PR180 “MBSA”, BSE 10.5 Jvi 
Wie. AMES, WREEF- €3—^ init py XE, 


12.2 10.2 ele e RB A BJ: 


12.2.1 [B]EM 


24 fs FH'from module import ** BAN, ën LL SX e) Er HE) ES VETTTS Tale 
bil. 


12.2.2 AROR 


ERRARE- all RAAT SSS S UDO Z, 
aT IT: 








# somemodule.py 
def spam(): 
pass 


def grok(): 
pass 


blah - 42 
# Only export 'spam' and 'grok' 
..all = ['spam', 'grok'] 
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12.2.3 Wie 
EVE ZU SOR ‘from module import *', (Bz&TEXE V. Y KEE s DS EA rn SS 


IER. WER MAES, SURE EE ASE APR U FRA. AAA, WW 
REXT all , PRARRRISHHRASRSH. 


URR allo xEXEX— T 28721, Dengem) WR all BERENI 
EF, fE ABS AttributeError, 


12.3 10.3 (FAN ER (8 15 = A EL FIER 


12.3.1 [oR 


4510952822 E, 18 RH. import BAMA -THARA Be 4s 333. BJ EL B] FR ES ALTRE 
ik, 


12.3.2 AROR 


(FH EB TEX SR A. fB— ^ BSORSER EA [8] — ^ 8283 5 ARRENA, (iR TE UR 
DIE ZZ ES mypackage Ë), HRANT: 








mypackage/ 

..init  .py 

A/ 
..init  .py 
spam.py 
grok.py 

B/ 
__init__.py 
bar. py 





AUSSER mypackage.A.spam BSA BR FARR grok, EMA import 
aU F: 








# mypackage/A/spam. py 
from . import grok 





AUSSER mypackage.A.spam BSAA AR FR BIER B.bar, hu 21 im- 
port AMF: 








# mypackage/A/spam. py 
from ..B import bar 





PE import BVA RA SMES, miefBR I spam.py WATE. 
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12.3.3 iit 


EEA, BEANE ST DSP SR d ER TRO ERA, BMI: 








# mypackage/A/spam. py 

from mypackage.A import grok # OK 
from . import grok # OK 

import grok # Error (not found) 





Ë mypackage.A GEI FA ZEN E (2 BAI AA Z2 Kb i8 390385 TR Es BS 81 RR 
MH, WR E MAAC, MASS She, REL. SPIT, WMS T 
BE, MUMBA SS MAREE RS. Er, BRON E EE LV ES S El 
XE, rr, HTEARZRATTSERANRAE, Hënn), WR 
(AISA, Mt ok, AmA ZEIT R18 SA RT BE Ho) eA, 


import AJAY . zi EERROR, (B'ETRXE Boa. ABAMER, .BABR../ 
B, RAMA ERIGAF import, BMF: 








from . import grok # OK 
import .grok # ERROR 





Beni E ASS KE Sa AFRA, (SKA E X EXER (st 
eli, ARAM Re BNR ASAE UE TR TR. 

Ria, BMISARBATERSBHNEPHRR,, XE =£ N= BB 28 B IS 
tB, CiRCA. MRAM BR AMA ELE (T, 2RCHIErEOIEP Plo: 








^ python3 mypackage/A/spam.py # Relative imports fail 





AA, UREA Python  -m ARATE A, DES AIS 
ITT, DAD: 








^ python3 -m mypackage.A.spam # Relative imports work 





SSAA ES ABSESERADIR, WS PEP 328. 


12.4 10.4 RRN AIMS TMF 


12.4.1 o 


TER MER IS TSI, (IRA A — Plc NEBRA 
fece aS SIMA, 


12.4.2 FRA 


Te SER ol Lët SAKA SUR Z MEW SIS F FIBIS)SS 894518: 
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# mymodule. py 
class A: 
def spam(self): 
print ('A.spam') 


class B(A): 
def bar(self): 
print ('B.bar') 





IRAK mymodule.py NHAC, SREMN—-TH, BMRA, BA 
FA mymodule BS SKS CL mymodule.py; RIX ARE, BIBA EMA: 








mymodule/ 
__init__.py 
a.py 
b.py 





fE apy SFP Ab, FRH : 








#a.py 
class A: 


def spam(self): 
print ('A.spam') 





f£ b.py XEFRIBALUA LIA: 








# b.py 
from .a import A 


class B(A): 
def bar(self): 
print('B.bar') 





ma, Æ mun mm, 142 KAMAE: 








# init .py 
from a import A 
from .b import B 





RREI, PEE MyModule 44/6 797—S — Ai 3845818: 








>>> import mymodule 
>>> a = mymodule.A() 
>>> a.spam() 

A.spam 

>>> b = mymodule.B() 
>>> b.bar() 

B.bar 

>>> 
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12.4.3 iit 


fx EB DIE SEH iki BER, ABREARLAP EARS Rie 
RE FE, ASTE, E-TABDAGED, E AR A E 8 BR VL BS 
Xi, (RA SAY import BA), WARING: 








from mymodule.a import A 
from mymodule.b import B 





ithe LF, (ILA PARES, FHPERRIBSANTISIBURBAU T aM. SG 
feo F, 1891222620 —as K, HLA-A import EMEA, MSF: 








from mymodule import A, B 





WeAMsS, ib mymodule Pk 29 — AB ERa DLE, (Be, 3X— ES DIEZR 
Tlf E3t£E4xtte&3tsk—4 Ë DU ee GIEL, GEI DC X SE ze 81 — 4 8 Ei 
R, (A "un py XfEKÉ Sip hs tt— ic, 

4—-MERADE, (ns ASS AIHE, SMS, CCS e 
rB, BASS) A 2246252, RENAME A from a import A KIRAN. 

EAS TS ABS FH ANAM E A ERASER AS RI RS, EES ee 
RI ek eiert e eil lët ESSE. DL 10.3 JV) 

JEM ep, NAERA WAAR, init py SA-RSAMB 
Waa ZA AFR, BENFA- ARAARA, BRE RBA SSNS, Bel 
j—m, .init..py BARMHS : 








Z init .py 

def AO: 
from a import A 
return A() 


def BO: 
from .b import B 
return B() 





IXTHRAA, K A MA BRBRALR— RSNA BHAA, WH 
HP, SUBESRTSEAXB)^I PIS: 





>>> import mymodule 
>>> a = mymodule.A() 
>>> a.spam() 

A.spam 

>>> 





ER IRAI SiR sa ze ¿Epi Ee 
GEAR 


IO 
«al 
ae 
H 


AB. Meal BES tH MeN SS BIS, 








if isinstance(x, mymodule.A): # Error 
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if isinstance(x, mymodule.a.A): # Ok 





ER IS DS SC Ir WEE multiprocessing/ init. mm WIR. 


12.5 10.5 dI Fland 28/8] EA E GR A RAH 


12.5.1 [B]EB 


(i nTSE SG A Sep A0, PHARIBIBSAGKANSUUIEIP. Saba RABARAMIFAR, Wl 
—^ m, ZAM, (BREA RG SaaS Bee R, TIRES TBAT 
ABRIL BRA, 


12.5.2 PRODR 


MARE, (SEXE X.— NAR Python B, (FA-*SAR SDAP TAN 
Sle], ANIMBARHMEANMAERD, ERA 2 ge ES RMA A fh dd ^r KD 
ng, 


ft f£ — ^5] BJ El < ER 6 — f Fe] B dp < = lB), (B = SEDI ZA E 15 zB REA £; ER 
B3. init py XF. (Bite Python (USHMAN ROOF: 








foo-package/ 
spam/ 
blah.py 


bar-package/ 
spam/ 
grok.py 





EZ 2? ORE, #E# # C [J] 6 £ 1B spam, FEEA-*FBREMBR 
fj init..py SI. 

RIAA, WRI foo-package fl bar-package SIS python Wäit SWS 
ARRETA 








>>> import sys 

>>> sys.path.extend(['foo-package', 'bar-package']) 
>>> import spam.blah 

>>> import spam.grok 





P8 4 AS [5185] EI EI 3L — E, MEAZA spam.blah #l spam.grok, BECH 
SES T fE, 
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12.5.3 iit 


EX BT PERNA “Elan 6 ==|8)” B9— 4 E. Mm t, [2 ERES 
2: aaa, 73 SF [SIE El RRB — 4 E [ed B] áp dn ciel, WANE 
=, EARN, AAC 3tYF MERN MES ES, th A 188 
miel y Sisi ie «A853 S = DN USD AO SICH FE. 


tian 14 25 [8] KH ze fb UR TZ ER HE _init_py X ESKTE 23 c [S] B) 5 4 == [8], 
ERA init..py XfFfEGTESATBIBMRBIxSATBSEÓEBMBIB:IJIESSIEAWBx, BOR 
eli T —- EPI eS RAAB BGB RBS TIS, 155889 83 @ Saez, 
LHEBEJEGKAUXEBUAIECRASTER path Sah, AMITF: 








>>> import spam 

>>> spam.__path__ 

_NamespacePath(['foo-package/spam', 'bar-package/spam']) 
>>> 





EEM E BJ FAA, DS path TER FH 2U (fl S], SSA spam.grok 8X i 
spam.blah BJ). 


&p = |BJBJ — Ee ase CETRLA BRIT CAFE CHR Rea sla), AM 
f, pei: HGB) EX BUX ME: 








my-package/ 
spam/ 
custom.py 





qf 5g (53351 B^] BRA Et fB €) — EE IS DL] sys.path, IFAM AH 2l aN 
spam Ë) E ZS: 








>>> import spam.custom 
>>> import spam.grok 
>>> import spam.blah 
>>> 





M BHEEHBTEN T +a Il EE AERAR. ne BUE, MISS, BD 
PE dn == [B], moll RSR AAD "namespace" AMIAR. 








>>> spam.__file__ 
Traceback (most recent call last): 

File "<stdin>", line 1, in «module» 
AttributeError: 'module' object has no attribute ' file . 
>>> Spam 
«module 'spam' (namespace)? 
>>> 





ET EIER PEP 420. 
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12.6 10.6 E&isfrlliyte iA 


12.6.1 a% 


fit S NES SAR, Am SR T 


12.6.2 APRH R 


(FH imp.reload() RERI RIRI SKS, BMI: 








>>> import spam 

>>> import imp 

>>> imp.reload(spam) 

«module 'spam' from './spam.py'»? 
>>> 





12.6.3 iit 


EET EAS ER CETERIS TR FRU RR. JD CIS CDD ATE 
€, Bhutan T fE. 

reload() BBR "Se E e HDH ES, FEVER Km. N 
PRS Kniet, DH. iZIRTEZEIZPFrRPR £ 22248 S À. TAA EA f 
HR, 

REMI, reload() 7 3383148 from module import name” 3x HF import 1&8] 
SABJEX, ZAPF: 








# spam.py 
def bar(): 
print('bar') 


def grok(): 
print('grok') 





EE 








>>> import spam 

>>> from spam import grok 
>>> spam.bar() 

bar 

>>> grok() 

grok 

>>> 





ZARO) Python 1E spam.py DIR, 44 grok() EIN EKIS EE: 








def grok(): 
print('New grok') 
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Hoër, Sms, GL: 








>>> import imp 

>>> imp.reload(spam) 

<module 'spam' from './spam.py'> 
>>> spam.bar() 

bar 

>>> grok() # Notice old output 

grok 

>>> spam.grok() # Notice new output 
New grok 

>>> 





EIXTAF HP, (BBA 2 SARA grok() HBO, IRR, eRe 
Bn, je A S. PERS, 


At, EPMA Po RS CSIR, CC DIS RIA, MRE RH 
WEF Be. 


12.7 10.7 217 BREEAM 


12.7.1 jo) 

ff pi^ sz MAYERS MUM MAB, (BALES AIL 
Piz. 
12.7.2 FRA 


WRT MAF O3 Sr Er, MVR WA hee B GEI RA 
JII— ^ main Am Sr, BAIS, Ma Rit OAR: 








myapplication/ 
spam. py 
bar po 


grok.py 
__main__.py 





AUS main .py FE, (ay LAR BIER E| II" Python HIRR: 








bash Z python3 myapplication 





REFS BSS HIT main .py SHF AEIR. 
SIR VCEHURBU RO ER zip SF, 3fRBSCRISIEEUGE FI, BMI: 








bash % 1s 


Spam Dy bar.py grok.py | main Dy 
bash % zip -r myapp.zip *.py 
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bash Z python3 myapp.zip 
. output from main  .py ... 





12.7.3 iit 


GIS —^- E RM zip MAHAN main .py X A3KTE— EE ABJ Python M B BH 
EPT. GIE EE REE Python EDU HEI Se — aX SUB, MR, GD 
Stall pue, 


FIT ERAI zip X fEEIES XHB- sa AFE), fI SEXRSSEIJÉDI— shell HA, 
EHTEID. S, USCH ES myapp.zip, MLA 8I $833 RE — NIM A 
5: 








#!/usr/bin/env python3 /usr/local/bin/myapp.zip 





12.8 10.8 iZA LF & rayas ctr 


12.8.1 [os 


(iB) ere a EE EA dE TR ix 
FE, 


12.8.2 RIR 
(SAY FR Sc ELAS OO F: 








mypackage/ 
..init  .py 
somedata.dat 
spam. py 





PLE PRIX spam.py MHS £i£HBX somedata.dat SUD DIS, MAMA ERS 
KER: 








# spam. py 
import pkgutil 
data = pkgutil.get_data(__package__, 'somedata.dat') 





Allert See E) RACE E ECH 


12.8.3 iit 


SSM, MCAT eS AAR I/O WAIL, TD open). 
(BBM ji tr — eo] 
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Bt, —T ED RERESSEU iB LE El sJ L*F;2 Sim. Ae, fmTeh I] I/O J 
JEDEN SUE. Ter E e rb ne Be, RFRBEN 
IR(S^iRAHBE, PEREL 

FL, BUB 2 TE H zip Regg VR, GEES SC FZ EBS— re 
RARE. DI, (it open() Nr & Sus x EDD TERE, = 
IA LHF. 

pkgutil.get_data() HAE — 4 iR BN MERCEDES ER TER. Pie ELE WO fo] Ee RU Je 
ZR, HE LIEJE1S XN De DSH GRISE 

get-data() DIS — T S IUS 8 SESSA. MIVRRERAS, tober 
Inge, ECM package. 588—198 SUE EI RE DEN, SHE IEE, PA 
(RAMEN) Unix ses 2 Stin zs, RUBERE)RCRTSTATLT ern, 


12.9 10.9 XFA] sys.path 


12.9.1 josh 


DEES A DE Python KBAACMENA RAVE sys.path E, MATADOR 
RE Python i842, (eV IE LES RB A0, 


12.9.2 AROR 


Arms ANA Ca BRIDE sys.path, 58— $8, elle PYTHONPATH 
MAS EKA, (P 4n: 








bash % env PYTHONPATH=/some/dir:/other/dir python3 

Python 3.3.0 (default, Oct 4 2012, 10:17:33) 

[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin 

Type "help", "copyright", "credits" or "license" for more information. 
>>> import sys 

>>> sys.path 

['', '/some/dir', '/other/dir', ...] 

>>> 





GFA EWA, REM SNe BON Ue BW shell BIZ, 
PMA ASAT pth vm, HARIAK, SG: 








# myapplication. pth 
/some/dir 
/other/dir 





ix. pth RA BSMERT Python H site-packages AR, HALF /usr/local/ 
lib/python3.3/site-packages SZ "/.local/lib/python3.3/sitepackages, 3 832 88 Aa 
BY, pth VEIR LD RAE FT RAN RS AME sys.path, SeX— rh 
SEB AER SSA, MRE AME AAR Python HRE. 
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12.9.3 iit 


EER Fe 7A, MRT RES MAF S—MSFaAD sys.path B9f&, fJ: 








import sys 
Sys.path.insert(0, '/some/dir') 
Sys.path.insert(0, '/other/dir') 





Sage “LF”, CHER PR AS, Su sm te EF, AAD AE, 
EE SD SR RES 1184842 — SEU fL, IUE ER EP [a] 

o ERGA EEMETA F, T$ path CBSA, WERE 
ane: S2 &-KTBIDAAS — NE 48928 der, BAMA AR ADI KB, EE 
WM file, ZAPF: 








import sys 
from os.path import abspath, join, dirname 
Sys.path.insert(0, abspath(dirname(' file '), 'src')) 





EU src BRIANNE path EB, MATAAS RRB TES] — ^ Hx E, 


site-packages E| E = Jp PAMRRAANAR, SIERTR-FEUZCIRÓRBJ(NRO, CF 
ZBI site-packages BR. BM.pth M+ path MAMGME site-packages E, 
Be ee BZERUE X, A, (eT DATES (RS br — 28 90 A8 [s] EJ 


12.10 10.10 Blees E A EN 


12.10.1 io) 


TREFA- TN, (DS FEF PE, DEE RIDE A ee, 


ES 


12.10.2 PERDR 


IER importlib.import. module() ÉIS KE SES A A47 29 7E 4 RR UB] TS ek 
B-D. AMF: 








>>> import importlib 

>>> math = importlib.import module('math') 

»»» math.sin(2) 

0.9092974268256817 

>>> mod = importlib.import module('urllib.request') 
>>> u = mod.urlopen('http://www.python.org') 

>>> 





import module H SS 8341751 import ABN JR, E ERER R, 
MREZERG HET, EARÉGERBJEIA— HF. 

TIER RIETEfBFHEJBl, import module() BE] R ES A, (DS fissz:EACE— 
ARTIS. PIG: 
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import importlib 
# Same as 'from . import bi 
b = importlib.import module('.b', | package ) 





12.10.3 Wie 


f&FB import module() SE SIE Ad RES [n] GRÉ OME RHA N5 o ek eS 
Sam Ap, (SD, rm rr SE ESA NL, ses By EMRE 
TSN, GT Fh T OES. 


FIBA, ANRSERATSANABARM import (), RECRLF, (Be 
importlib.import_module() #BERB AGA. 


RBEXSAWEN SRAM A 10.11 A 


12.11 10.11 5189 F ITPA 


12.11.1 joj 


fB AES Python DI import A), HSC REMAIN 2S FIBA MER, 


12.11.2 fR RHE 


EE EE EE — LMI ZE AMA Gl 
Mics Re Hee, REZEKNE RANT Python BJ import BAN, 
MER RISA CAT ARBRE, (REE BARKEA EI Dim E SE import, Aix, 
Ge ANE TH] BUE. 


ATMEL ES AIDS UE, ARZA ATMA, MA FIBRE 
AE, Bel Ake SC LIST: Python CAE: 








testcode/ 
spam.py 
fib.py 
grok/ 
__init__.py 
blah. py 





RENAN SS Tt, EI ltr VOD A SVEN 8 18 GT MAR, 
GD AMR EHSA OCH IR ES A NOS D, DISD: 








# spam.py 
print("I'm spam") 


def hello(name): 
print('Hello Zs' % name) 
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# fib.py 
print("I'm fib") 


def fib(n): 
if n < 2: 
return 1 
else: 
return fib(n-1) + fib(n-2) 


# grok/ init pn 
print("I'm grok. init  ") 


# grok/blah.py 
print("I'm grok.blah") 





IBN DIS b ES EE EIER. (rm EJ EIER 
#n2l|—4 web ARS ZL. CC testcode BBSS FI81224232417 Python: 








bash % cd testcode 
bash % python3 -m http.server 15000 
Serving HTTP on 0.0.0.0 port 15000 ... 





ARS 8818171 REAR TS IRA Python ERR, TATRA AEA urllib Vj 
JENTEA. DI: 








>>> from urllib.request import urlopen 

>>> u = urlopen('http://localhost:15000/fib.py') 
>>> data = u.read() .decode('utf-8') 

>>> print (data) 

# fib.py 

print("I'm fib") 


def fib(n): 
if n < 2: 
return 1 
else: 
return fib(n-1) + fib(n-2) 
>>> 





NGXTARS SSDS PRADA, 79 f S Tan urlopenO 
RUSS, FEB ES import BORER & AMHR, 


MILIAN S —T8737A xe 8138 — SÉ DUSEL RARER. PIS: 








import imp 
import urllib.request 
import sys 


def load module(ur1): 
u = urllib.request.urlopen(url) 
source = u.read().decode('utf-8') 
mod = sys.modules.setdefault(url, imp.new module(ur1)) 
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code 7 compile(source, url, 'exec') 
mod. file = url 

mod. package  - '' 

exec(code, mod. dict ) 

return mod 





JX EE AAA PRR, HEA compileO KAEMI Cie, ABE 
AO EBEN SS DIS E CO Ski, FH SIE S PEE BJ7S x : 








>>> fib = load module('http://localhost:15000/fib.py') 


I'm fib 

>>> fib.fib(10) 

89 

>>> spam = load module('http://localhost:15000/spam.py') 
I'm spam 


>>> spam.hello('Guido') 

Hello Guido 

>>> fib 

«module 'http://localhost:15000/fib.py' from 'http://localhost:15000/fib.py'> 
>>> spam 

«module 'http://localhost:15000/spam.py' from 'http://localhost:15000/spam.py'> 
>>> 





IP DL, WFR STEN. TC Hr EES A Bi D import 
Baa, WUES E SE e DIE AE) et ase ES e BJ T fE T. 

— A SB BEES AA xESIER—*EXEMEAS. = —#FhJ5 SIS — 4 un 1 = 
WI F: 








# urlimport. py 

import sys 

import importlib.abc 

import imp 

from urllib.request import urlopen 

from urllib.error import HTTPError, URLError 
from html.parser import HTMLParser 


# Debugging 
import logging 
log = logging. getLogger(__name__) 


# Get links from a given URL 
def _get_links(url): 
class LinkParser(HTMLParser) : 
def handle_starttag(self, tag, attrs): 
if tag == 'a': 
attrs = dict(attrs) 
links.add(attrs.get('href').rstrip('/')) 
links = set() 
try: 
log.debug('Getting links from Zei % url) 
u = urlopen(url) 
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parser - LinkParser() 

parser.feed(u.read().decode('utf-8')) 
except Exception as e: 

log.debug('Could not get links. Zei, e) 
log.debug('links: %r', links) 
return links 


class UrlMetaFinder(importlib.abc.MetaPathFinder): 
def | init (self, baseurl): 


self. baseurl = baseurl 
self. links = { } 
self. loaders = í baseurl : UrlModuleLoader(baseurl) } 


def find module(self, fullname, path-None): 

log.debug('find module: fullname=%r, path-/r', fullname, path) 
if path is None: 

baseurl = self. baseurl 
else: 

if not path[0].startswith(self. baseurl): 

return None 

baseurl = path[0] 
parts = fullname.split('.') 
basename = parts[-1] 
log.debug('find module: baseurl=%r, basename=/r', baseurl, basename) 


# Check link cache 
if basename not in self._links: 
self. links[baseurl] = get links(baseurl) 


# Check if it's a package 
if basename in self. links[baseurl]: 
log.debug('find module: trying package Zi, fullname) 
fullurl = self. baseurl + '/' + basename 
# Attempt to load the package (which accesses __init__.py) 
loader = UrlPackageLoader(fullurl) 
try: 
loader .load_module (fullname) 
self. links[fullurl] = get links(fullurl) 
self. loaders[fullurl] = UrlModuleLoader(fullur1l) 
log.debug('find module: package %r loaded', fullname) 
except ImportError as e: 
log.debug('find module: package failed. Zei, e) 
loader - None 
return loader 
# À normal module 
filename = basename + '.py' 
if filename in self. links[baseurl]: 
log.debug('find module: module /r found', fullname) 
return self. loaders[baseurl] 
else: 
log.debug('find module: module 7r not found', fullname) 
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def 


return None 


invalidate caches(self): 
log.debug('invalidating link cache') 
self. links.clear() 


# Module Loader for a URL 
class UrlModuleLoader(importlib.abc.SourceLoader): 


def 


def 


. init (self, baseurl): 
self. baseurl = baseurl 
self. source cache = {} 


module repr(self, module): 


return '«urlmodule %r from %r>' % (module. name  , module. file ) 


# Required method 


def 


load module(self, fullname): 
code - self.get code(fullname) 
mod - sys.modules.setdefault(fullname, imp.new module(fullname)) 


mod. file  - self.get filename(fullname) 
mod. loader — = self 
mod. package ` = fullname.rpartition('.') [0] 


exec(code, mod. dict ) 
return mod 


# Optional extensions 








def get_code(self, fullname): 
src = self.get_source(fullname) 
return compile(src, self.get_filename(fullname), 'exec') 
def get_data(self, path): 
pass 
def get_filename(self, fullname): 
return self. baseurl + '/' + fullname.split('.')[-1] + '.py' 
def get source(self, fullname): 
filename - self.get filename(fullname) 
log.debug('loader: reading %r', filename) 
if filename in self. source cache: 
log.debug('loader: cached %r', filename) 
return self. source cache[filename] 
try: 
u = urlopen(filename) 
source = u.read().decode('utf-8') 
log.debug('loader: Zr loaded', filename) 
self._source_cache[filename] = source 
return source 
except (HTTPError, URLError) as e: 
log.debug('loader: Zr failed. %s', filename, e) 
raise ImportError("Can't load Zen Z filename) 
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def is package(self, fullname): 
return False 


# Package loader for a URL 
class UrlPackageLoader(UrlModuleLoader): 
def load module(self, fullname): 
mod = super().load_module (fullname) 
mod.__path__ = [ self._baseurl ] 
mod. package | = fullname 


def get filename(self, fullname): 
return self. baseurl + '/' + ' init  .py' 


def is package(self, fullname): 
return True 


# Utility functions for installing/uninstalling the loader 
_installed_meta_cache = { } 
def install meta(address): 
if address not in installed meta cache: 

finder - UrlMetaFinder(address) 

installed meta cache[address] = finder 

Sys.meta path.append(finder) 

log.debug('%r installed on sys.meta path', finder) 


def remove meta(address): 
if address in installed meta cache: 
finder - installed meta cache.pop(address) 
sys .meta_path.remove (finder) 
log.debug('%r removed from sys.meta_path', finder) 





Biz—^ 3258, RAT Ue ABATE: 








>>> # importing currently fails 

>>> import fib 

Traceback (most recent call last): 

File "<stdin>", line 1, in «module» 
ImportError: No module named 'fib' 

>>> # Load the importer and retry (it works) 
>>> import urlimport 

>>> urlimport.install meta('http://localhost:15000') 
>>> import fib 

I'm fib 

>>> import spam 

I'm spam 

>>> import grok.blah 

I'm grok. init . 

I'm grok.blah 

>>> grok.blah. file . 
'http://localhost:15000/grok/blah.py' 
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>>> 





Grp 3E & XR TS HG BH Bs UrlMetaFinder SE Ü|, JEM 
sys.meta path PRAAJ. HRSA, BU sys.meta path PHBH 
REMEH, FIXSOIFH, UrlMetaFinder Stfl£&EgE SERRAR, ARBRE 
ff] — 4 Oe SU BT ERE HE SL f Az E. 


PE AD ISS, UrlMetaFinder ŽE RENA HEA URL E, EAR, 
SHMEE URL HABRAS ARES, SAMMI, BREARCA 
KIBEREN tE. URHEITA, — TRAY UrlModuleLoader k ARME 
FENA EMR f 612852 2289151 R., A EER — T F EE W G AA A EE 
BJ HTTP ŠxX= £S EA, 


BENSAN IRE T MIT ECRELA BI sys.path SEPA, RIH 
ICE BEL, TE urlimport.py PRIAN FHA: 








# urlimport. py 

# ... include previous code above ... 

# Path finder class for a URL 

class UrlPathFinder(importlib.abc.PathEntryFinder): 

def | init (self, baseurl): 

Self. links - None 
self. loader = UrlModuleLoader(baseurl) 
self. baseurl = baseurl 


def find loader(self, fullname): 
log.debug('find loader: %r', fullname) 
parts = fullname.split('.') 
basename = parts[-1] 
# Check link cache 
if self._links is None: 
self. links = [] # See discussion 
self. links - get links(self. baseurl) 


# Check if it's a package 
if basename in self._links: 
log.debug('find loader: trying package ri, fullname) 
fullurl = self._baseurl + '/' + basename 
# Attempt to load the package (which accesses __init__.py) 
loader = UrlPackageloader(fullurl) 
try: 
loader .load_module (fullname) 
log.debug('find loader: package %r loaded', fullname) 
except ImportError as e: 
log.debug('find loader: /r is a namespace package', fullname) 
loader - None 
return (loader, [fullur1]) 


# À normal module 
filename = basename + '.py' 
if filename in self. links: 
log.debug('find loader: module %r found', fullname) 
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return (self. loader, []) 

else: 
log.debug('find loader: module %r not found', fullname) 
return (None, []) 


def invalidate caches(self): 
log.debug('invalidating link cache') 
Self. links - None 


# Check path to see if it looks like a URL 
.url path cache = {} 
def handle url(path): 
if path.startswith(('http://', 'https://')): 
log.debug('Handle path? 7s. [Yes]', path) 
if path in url path cache: 
finder - url path cache[path] 
else: 
finder - UrlPathFinder (path) 
url path cache[path] = finder 
return finder 
else: 
log.debug('Handle path? Ze [No]', path) 


def install path hookO: 
Sys.path hooks.append(handle url) 
Sys.path importer cache.clear() 
log.debug('Installing handle url"? 


def remove path hook(): 
Sys.path hooks.remove(handle url) 
Sys.path importer cache.clear() 
log.debug('Removing handle url') 





SRI rr Ire, MRAR sys.path PIMA URL He PIM: 








>>> # Initial import fails 
>>> import fib 
Traceback (most recent call last): 
File "<stdin>", line i, in <module> 
ImportError: No module named 'fib' 


>>> # Install the path hook 
>>> import urlimport 
>>> urlimport.install_path_hook() 


>>> # Imports still fail (not on path) 
>>> import fib 
Traceback (most recent call last): 

File "<stdin>", line i, in <module> 
ImportError: No module named 'fib' 
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>>> # Add an entry to sys.path and watch it work 
>>> import sys 

>>> sys.path.append('http://localhost:15000') 
>>> import fib 

I'm fib 

>>> import grok.blah 

I'm grok.__init__ 

I'm grok.blah 

>>> grok.blah. file . 
'http://localhost:15000/grok/blah.py' 

>>> 





AA WË AR handle urlO AM, ERARE T sys.path hooks SBA, Ej 
sys.path BIS Ian, Rb sys.path hooks DD. A0 REE — AA Z 
RE fF —SBERAMR, BBZ 2 4 ES SA DIR sys.path SAHRA, 


TFR TU SIS DEAR IL SS ED, PMO: 








>>> fib 

<urlmodule 'fib' from 'http://localhost:15000/fib.py'> 
>>> fib. name 

'fib' 

>>> fib. file 

'http://1localhost:15000/fib.py' 

>>> import inspect 

>>> print(inspect.getsource(fib)) 

4 fib.py 

print("I'm fib") 


def fib(n): 
if n «-2: 
return 1 
else: 
return fib(n-1) + fib(n-2) 
>>> 





12.11.3 Wie 


Eiše zi, ARBRE, Python MRR, GRUSS AUUBU ERA iB = rh 
me Aha, BIAS BN Python fzFe5it81R/P BETRORI E], Er EES EE 
(EHWAIZN SAAB, PHB importlib module 4H PEP 302. CEDIES E BE SS 
Sez], mAudkfx8eWit-—iÓU5mgsuma. 


Bic, SUSRÓRASGUEE ARAN R, (EAA imp.new module O KZ: 








>>> import imp 

>>> m = imp.new module('spam') 
>>> m 

<module 'spam'> 

>>> m.__name_ 
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'spam' 
>>> 





RUAN SBA HERA, GU tile (SIT StG 6J BJ xc ) A 
_ package (#14). 


EN SE EE DIE, Al 
AB SiX MEF Hl, HR ALS FARR ew — 27 REA : 








>>> import sys 

>>> import imp 

>>> m = sys.modules.setdefault('spam', imp.new_module('spam')) 
>>> m 

<module 'spam'> 

>>> 





MRA ERA AE fe E BA SE B Sak CSR WARR, DI: 








>>> import math 

>>> m = sys.modules.setdefault('math', imp.new_module('math')) 

>>> m 

«module 'math' from '/usr/local/lib/python3.3/lib-dynload/math.so'> 
>>> m.sin(2) 

0.9092974268256817 

>>> m.cos(2) 

-0.4161468365471424 

>>> 





AF SIERTRIATRISEÉ, RA 2235 SRAM —ABAA load module() FIR, 

PARI- CRAE DEE SS Ze NH D EASA 3 Y RhiE— 4), HEBER 
Ser Epor Wa Weis He ps, SX init py MA, WITEN 
ff, RERS) DAEAR TE Rë import 18 8JIR ze El E MA 
ZB — ^ ER AT, 

FH RE import BARS, (BE BÍBRETSENPHBRE, SS. SARFNI 
C sys.meta path WAAAY “WES” SHAE, QE H 898, SAE IBI 
H: 








>>> from pprint import pprint 

>>> pprint(sys.meta path) 

[<class ' frozen importlib.BuiltinImporter'», 
<class ' frozen importlib.FrozenImporter'», 
<class ' frozen importlib.PathFinder'»] 

>>> 





SHT—-MBEALCCY import fib BJ, ARAA JJ sys. mata path PERI 
R, WIFHEÍIR find module) AAT MEAN IRIS, PARITARE: 








>>> class Finder: 
def find_module(self, fullname, path): 
print('Looking for', fullname, path) 
return None 
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>>> import sys 

>>> sys.meta path.insert(0, Finder()) # Insert as first entry 
>>> import math 

Looking for math None 

>>> import types 

Looking for types None 

>>> import threading 
Looking for threading None 
Looking for time None 
Looking for traceback None 
Looking for linecache None 
Looking for tokenize None 
Looking for token None 

>>> 





JEE find module() HAZ EHEB-TKSAMBRMAHN. 3771783 
path 1 9 P] lE FH ze 438 B, SSBRSA, Sie ^n fre ah M I f rn dX 
Spee BRAAN TAME wae COWES F xml.etree All 
xml.etree.ElementTree B%*JEF81#RBDU ÉES : 








>>> import xml.etree.ElementTree 

Looking for xml None 

Looking for xml.etree ['/usr/local/lib/python3.3/xml'] 

Looking for xml.etree.ElementTree ['/usr/local/lib/python3.3/xml/etree'] 
Looking for warnings None 

Looking for contextlib None 

Looking for xml.etree.ElementPath ['/usr/local/lib/python3.3/xml/etree'] 
Looking for _elementtree None 

Looking for copy None 

Looking for org None 

Looking for pyexpat None 

Looking for ElementC14N None 

>>> 





E sys.meta path LERZ sHJfu BÍREX, TEE MABA3CEE SUA EE , SAIS PASA 








>>> del sys.meta path[0] 

>>> sys.meta path.append(Finder()) 
>>> import urllib.request 

>>> import datetime 





DUE TIE AS SITETRISS I Y , BEA sysaneta- path PRAMS ARE, pd, 
DH E AFC DD ZI BES El CRAB : 








>>> import fib 
Looking for fib None 
Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
ImportError: No module named 'fib' 
>>> import xml.superfast 
Looking for xml.superfast ['/usr/local/lib/python3.3/xml'] 
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Traceback (most recent call last): 

File "<stdin>", line i, in «module» 
ImportError: No module named 'xml.superfast' 
>>> 








{RZ BAIT tee KE AUDE SS, 1X iE UrlMetaFinder RAKE. 
Ñ UrlMetaFinder KPJ Zelt SU sys.meta path HAE, (FARE AGREE, 
CORRS SK BJ TER 1A AAEM, egi SRELE, ARIBENMJENERSEIA, 
f£ path 3X FH TRE HJ AES REA ES ZOUSKA PERN URL AA. WRA 
=, ZFRRYMABTFHRHaKE DEOR RS. 


WF EAA th AIR TE UrlPackageLoader BAHAI LSI, rt ES A EIS, m 
TAMA VA init pu MA. CERRAR path BY, ix— —ÍíBREE, 
[4179 E D e EFRR 3C (B 2 4815265 ILE) find module O HA. ET BUS 
AMF RRERBMRN—M E, (ERAT AINA. FAAS, sys.path E— 
+ Python 3243852289 ARI, GO: 








>>> from pprint import pprint 

>>> import sys 

>>> pprint (sys.path) 
'/usr/local/lib/python33.zip', 
'/usr/local/lib/python3.3', 
'/usr/local/lib/python3.3/plat-darwin', 
'/usr/local/lib/python3.3/lib-dynload', 
'/usr/local/lib/...3.3/site-packages'] 
>>> 








fE sys.path PHB—-TtAAPASRMI MBER -TBRMRL. Mais 
se sys.path_importer_cache ZEB Pixte as: 








>>> pprint(sys.path importer cache) 

('.': FileFinder('.'), 

'/usr/local/lib/python3.3': FileFinder('/usr/local/lib/python3.3'), 
'/usr/local/lib/python3.3/': FileFinder('/usr/local/lib/python3.3/'), 
'/usr/local/lib/python3.3/collections': FileFinder('...python3.3/collections'), 
'/usr/local/lib/python3.3/encodings': FileFinder('. NOE 3/encodings'), 
'/usr/local/lib/python3.3/lib-dynload': FileFinder('. ..python3.3/lib-dynload'), 
'/usr/local/lib/python3.3/plat-darwin': FileFinder('...python3.3/plat-darwin'), 
'/usr/local/lib/python3.3/site-packages': FileFinder('. ..python3.3/site-package$'), 
'/usr/local/lib/python33.zip': None} 
>>> 








sys.path_ porter. cache LE sys.path Z&SB Ara, Butz S PURUS IN Ap 
Hio Ef8geiXus. X61168 f EE, REBRE sys.path PERFEN. 


FHT import fib, Allee sys.path PAAR. XT S ER, AM “fib” 
BBA tA VAY sys.path importer. cache PHBA, GroiblitnolsepcOpg 
JESS CCS CDN A — SRK, ix: 








>>> class Finder: 
. def find_loader(self, name): 
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print('Looking for', name) 
return (None, []) 


>>> import sys 

>>> # Add a "debug" entry to the importer cache 
>>> sys.path importer cache['debug'] = Finder() 
>>> # Add a "debug" directory to sys.path 

>>> sys.path.insert(0, 'debug') 

>>> import threading 

Looking for threading 

Looking for time 

Looking for traceback 

Looking for linecache 

Looking for tokenize 

Looking for token 

>>> 





EE, (ReJD| SF "debug" GUST #BJ28 TE SR IK JES iS BE Pk sys.path 
FAST. EME RGKHUERACB, (RABEURUSIxsUERAEI. Tu, BTE 
RE] (None, []), 384 &ETSXETE S ZRISAEIS R — A SIA, 


sys.path importer cache AEA — ANTATTE sys.path hooks PAIR AIRE 
SL Wit KHAIF, CARBBRAGFHA sys.path hooks Zelt" SHEER (EN SS PELA 








>>> sys.path importer cache.clear() 

>>> def check path(path): 
print('Checking', path) 
raise ImportError() 


>>> sys.path hooks.insert(0, check path) 
>>> import fib 
Checked debug 
Checking . 
Checking /usr/local/lib/python33.zip 
Checking /usr/local/lib/python3.3 
Checking /usr/local/lib/python3.3/plat-darwin 
Checking /usr/local/lib/python3.3/lib-dynload 
Checking /Users/beazley/.local/lib/python3.3/site-packages 
Checking /usr/local/lib/python3.3/site-packages 
Looking for fib 
Traceback (most recent call last): 

File "<stdin>", line i, in «module» 
ImportError: No module named 'fib' 
>>> 





1E#WIMRER DL, check path() ARBRE sys.path PAYS. A, AF 
T ImportError FB, änt NNR E EEE] sys.path hooks ËJ F — + 
PERL ). 


PIS TER sys.path ZEE REREE, (LEES TSA EM BENS EE IC 83 3X 
XE, ^9 URL, fu: 
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>>> def check url(path): 
if path.startswith('http://'): 
return Finder() 
else: 
raise ImportError() 


>>> sys.path.append('http://localhost:15000') 
>>> sys.path_hooks[0] = check url 
>>> import fib 
Looking for fib # Finder output! 
Traceback (most recent call last): 

File "<stdin>", line i, in «module» 
ImportError: No module named 'fib' 


>>> # Notice installation of Finder in sys.path importer cache 
>>> sys.path importer cache['http://localhost:15000'] 

« main .Finder object at 0x10064c850> 

>>> 





SSES Eh HIJA. BRE, —SARE sys.path PRR URL HAE 
XR eei OSC EE, LAW TENERE E, ARRAS UrlPathFinder SH 
WENEH RMA sys.path- importer- cache. ZE, MARRARA sys.path DIES A 18 
ABS (55 FH URB EXE X BFK Es 


ETIRGS A DIE) vg e (2%, # BGR find loader ) DARE BER. Ft 
FFIR, find loaderO RE — ATH (loader, None), H49 loader E— F> 
SARIRN TIUS A, 


WF—S BiB, find loader O RE — ^ 7c 2B. (loader, E HRI loader 

—*AF SAB CHW init py) WMA SKH, path Æ Spat BAY 
"pet M BEN ERR, PIM, WRG URL = RN Ee AH-—T 
Ri import grok , ABZ find loader O REAJI path MAÆ | ‘http://localhost: 
15000/grok' | 


find loader() XREEBEAEIB— 4 p 4 = [B] Bl, rees ell ër Di 
BARS, BE ASTE E init. py SOE, SD find loader O M TUR E — 
7LÍB (None, path), path z& — ^^ Ei3&7ll sS, HERH ERNEA- init_.py Xf 
DI path. RI. WF, SAIMEANT AtA sys. path PAE. "US 
RE fae = B) E, PUJ SBS 1 M DDR -ERNER LIMETE., KFS 

SANS Z fei ii S75 10.5 /] VP. 


PUSB)ESSEEI-—TPERISIE, IUE path BEREE, Fle 








>>> import xml.etree.ElementTree 

>>> xml. path . 
['/usr/local/lib/python3.3/xml'] 

>>> xml.etree. path ` 
['/usr/local/lib/python3.3/xml/etree'] 
>>> 





Z B Pe SU, path DIS Sit find loaderO A AiR [m [B Fe BUB, NE, 
—path. f BR t8 48 sys.path hooks RAJAR AIR, DI, (8 eB9- :B RO, 
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fu _ path. PASEAR handle. urlO AZRE, 3 EEREXWIBJ UrlPathFinder SX 
(5128 6138 3f ELSREDLAL SU sys . path importer cache rh, 


WANES handle urlO HAAR ERARE get links O Seele 
Bysz E, WRB EE FH Atte ( tee urllibrequest ), IBEX 
BURBS it SIE Bolt EE Z DES A. CAUASR handle url o 

DBA fS URNA S. AS RAO REM, KREA EERE 
(&—^* URL —+), CXVHRUBZESSARANI MA, AX, FERRA ES 
Dm EB TX SS TE) SSTC SEE SES BUE DI IS E 9] Ej ATK: 








# Check link cache 
if self. links is None: 
self. links = [] # See discussion 
self. links = get links(self. baseurl) 





Hx, ARAA invalidate caches 73;AxE— + LBA, AKABANA. 
DEES DC (RP importlib.invalidate caches O. SENE S 48882. SD SR ABE 
ou SAB PIMA EERE, 


NL LD 3€ (IEA sys.meta path SIDD rä ) (EFA sys.meta path 
BU Aa] PARES ER CHESSER AMHR, (USD, EiT EAM ARS EE ES A SKIL, 
IT: DES EES ERA. ift E B STER Ve SA SES EE ES CHÉRECTVAIRBR — =—— 
SIS AY, BFRAHWWTRSGAFH sys.path WAH, ein RIDES] 
FRER 2538875 VON SX B) EE — HER, 


Tt ER 2 LE 23 AE GI SRS RAR, BAST REH A E A SFT ENS Min KA 
Te RRM: 








>>> import logging 

>>> logging.basicConfig(level-logging.DEBUG) 

>>> import urlimport 

>>> urlimport.install path hook() 

DEBUG:urlimport:Installing handle url 

>>> import fib 

DEBUG:urlimport:Handle path? /usr/local/lib/python33.zip. [No] 
Traceback (most recent call last): 

File "<stdin>", line 1, in «module» 

ImportError: No module named 'fib' 

>>> import sys 

>>> sys.path.append('http://localhost:15000') 

>>> import fib 

DEBUG:urlimport:Handle path? http://localhost:15000. [Yes] 
DEBUG:urlimport:Getting links from http://localhost:15000 
DEBUG:urlimport:links: {'spam.py', 'fib.py', 'grok'} 
DEBUG:urlimport:find loader: 'fib' 
DEBUG:urlimport:find loader: module 'fib' found 
DEBUG:urlimport:loader: reading 'http://localhost:15000/fib.py' 
DEBUG:urlimport:loader: 'http://localhost:15000/fib.py' loaded 
I'm fib 

>>> 





SE, EVit PEP 302 WR importlib HITE, 
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12.12 10.12 E AHA EHE RIA 


12.12.1 (537 


(48:8 TR OC Eh CDEN Ge DAR hes. NT, Meer ARIA A 
EAR B FIL, 


12.12.2 PERDR 


jx E [6] BY AS Jo ph aE REB CE ERBEN ATR RM E, BREE UAR TE — MRR 
JT AY fth Ae SS [o I] ERI nen, 
PATA 10.11 NSS AFORE, Rie s RHI 


R: 








# postimport.py 

import importlib 

import sys 

from collections import defaultdict 


_post_import_hooks = defaultdict (list) 


class PostImportFinder: 
def __init__(self): 
self._skip = set() 


def find module(self, fullname, path-None): 
if fullname in self. skip: 
return None 
self. skip.add(fullname) 
return PostImportLoader (self) 


class PostImportLoader: 
def _init__(self, finder): 
self. finder = finder 


def load_module(self, fullname): 
importlib.import_module (fullname) 
module = sys.modules [fullname] 
for func in _post_import_hooks [fullname]: 
func (module) 
self. finder. skip.remove(fullname) 
return module 


def when imported(fullname): 
def decorate(func): 
if fullname in sys.modules: 
func (sys .modules [fullname] ) 
else: 
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.post import hooks[fullname].append(func) 
return func 
return decorate 


sys.meta path.insert(0, PostImportFinder()) 





iU, REPE when imported O 2271088 f, fut: 








>>> from postimport import when imported 
>>> Qwhen imported('threading') 
. def warn threads (mod): 
print('Threads? Are you crazy?') 
>>> 
>>> import threading 


Threads? Are you crazy? 
>>> 





TEJ —  SSSCERBSDI-Y-, MERECE ETRUADUR SS, SU RB: 








from functools import wraps 
from postimport import when imported 


def logged(func): 
@wraps (func) 
def wrapper(*args, **kwargs): 
print('Calling', func.__name__, args, kwargs) 
return func(*args, **kwargs) 
return wrapper 


# Example 
@when_imported('math') 
def add_logging (mod): 
mod.cos = logged(mod.cos) 
mod.sin = logged(mod.sin) 





12.12.3 wie 


ATRAF 10.11 7] VB FRUBAGSEUERAGA-E, HAF 


Qwhen imported RiHBHWEASEMESAN RA EHRBBAM, ARI 
asf sysmoduls RESRREARN CARMA. WREE, AUS 
BNIA, ANA, ADEE ZS zelt äl post import hooks FARANI RAZ, 
-post import hooks BF FH gj ze USE ir BBY S EATER AIS Seid e, — RIA 
"JURE TREE SS. 


FilbeRS ARMA AIAI F, PostImportFinder 2S1 1$ Bi 7J sys.meta path # 
ft, CARA BIRRE AS. 


AFP AY PostImportFinder DIIED Jf EI 2k S R, Im = Eb = À = pk A 
fib A FEM BJ SJ fE, = Ea BJ m: AGER Z jk F sys.meta_path HH RJ E fth e fX £5. 
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PostImportLoader ZE AY imp.import_module() KRĖJA. 79 Sm RIAA 
A, PostImportFinder (ÉIS S—TAARIRUNRREA. WR MRA 
HS B 28208 j=, 


S—SRIRE imp.import module () MAA, PRAE post import hooks WEARS 
ANER AA, EFESHDUSRESIRKIE -TBR 


3 — rasis SEE ANEAN NEA BAW imp.reload() REAMER, tb 
MEH, WRIA BULL RMRI, MA ESA MEIS Siet EE Rp, 
AIh, BEIM sys.modules FFBIESTSERPAIG PRS ES A, REESE X EE AMR. 


BEXTSAnm«5UTÍREIBS* PEP 369. 


12.13 10.13 Z=2:⁄/88JËE) 


12.13.1 [5] idi 


(MBAR — CEZA, HERAMIRMICARRBNAAR Python FHA, NE, 
(i eT BERE ERR TE CID, mt Sa ihre br, 


12.13.2 PERDR 


Python SBS, RAW” /.local/lib/python3.3/site-packages”, Së 
plat ARPRAE, EARRA “user”, sn: 








python3 setup.py install --user 





Sté 








pip install --user packagename 





4 sys.path PAP HI "site-packages" E| (0 F SD “site-packages” BS zen, 
Aut, (g xEIxTESIBSENLEXZDOXBepy ike ( Eet takt, BHR 
FS=A PBIB, Ho distribute # pip). 


12.13.3 Wie 


iR ASRS AAA] sitepackages ARPA, BAW “/usr/local/lib/ 
python3.3/site-packages", Ait, RHABLA SE AMIE sudo MS. Pk 
Bireng IB ET, (EA sudo ARAARA, SIBSERBSOSUDSSUES 
BH =, 

El FH P^ E SR — CES ERR E CRIMMMBZ-TBEXEER, 

A, METAR, SIE R— Del. 
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12.14 10.14 BFA Python AIS 


12.14.1 (537 


(288038 — SER Python EM, ARRAN, Ail, I AB= 3 — S BJ 
Python SS, EPN AZ Python Hd p= E sZ, 


12.14.2 PERDR 


{RET DL pyvenv dp 8$ — DAA “RH” IMR, reet Python 
BESSE DS. eX Windows ED Scripts BRA, LS: 








bash Z pyvenv Spam 











bash % 
f&8 pyvenv in BJ EES EI GUDEN Sé, SRA, Span BS LI 
RB: 
bash 7% cd Spam 
bash % 1s 
bin include lib pyvenv.cfg 
bash % 





ft bin HRP, MARE rel EARI Python ERES : 








bash / Spam/bin/python3 

Python 3.3.0 (default, Oct 6 2012, 15:45:22) 

[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> from pprint import pprint 

>>> import sys 

>>> pprint(sys.path) 

D 

'/usr/local/lib/python33.zip', 
'/usr/local/lib/python3.3', 
'/usr/local/lib/python3.3/plat-darwin', 
'/usr/1local/lib/python3.3/lib-dynload', 
'/Users/beazley/Spam/lib/python3.3/site-packages'] 





JX UR BS PURSE ER RA AER site-packages E| RE Au VEG REB EAS, oU Sr EE 
ZRP HE, CITE, MTER ARAR site-packages BIS. 


12.14.3 iit 


BHU Ha IB AS zE J D Z 2& IS EE S — AC EREN AEST, 
sys.path BEBPLARKEATAR Python HAR, M site-packages E] SOSS fu SU 
— RTI BIS 
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BSS RUIN, F — aka sz — UI, LU distribute BX pip, 
(AZREN LAMAR, fq m SERA DRUMBFIE)RERPAPMARBJRERESS. ESE 
ASF FBZ site-packages BRAS, 


EVEE— P RESAPME LAS Python Z22BJ— S l|, CCS rs 
JUS SCHERI— EEG SHE, AERIS APA] SAT ERE SS ABR BERRA Python = 
Xx. Alt, CERIN, HENERAL N 

MUER, ENRETA, PESER = 73. SURSRÓÁAGETYE— OA 
ZB BF A ETAPA SBS 38273, PEA "-system-site-packages" IKEE E H 
PNE, DI: 








bash Z pyvenv --system-site-packages Spam 
bash % 





IRS KF pyvenv ARIMA (ES ROT DL PEP 405. 


12.15 10.15 JEE 


12.15.1 [ow 


(pistas r—^ SHEJEE, 1STPCET SIR, 


12.15.2 PERDR 


MRED AM, BARMERA DI, FERIZBCH ERA 
MJ, (SH, —MAR NERA EL SEI LEI: 








projectname/ 
README. txt 
Doc/ 
documentation.txt 
projectname/ 
__init__.py 
foo.py 
bar. py 
utils/ 
__init__.py 
spam. py 
grok.py 
examples/ 
helloworld.py 





FIM AVARHHA, BARBS — “` setup.py, RU FMA : 








# setup.py 
from distutils.core import setup 








12.15. 10.15 3 Z8 394 











(Python Cookbook) #%=hk, Release 1.0.0 











setup (name='projectname', 
version='1.0', 
author='Your Name', 
author_email='you@youraddress.com', 
url='http://www.you.com/projectname', 
packages=['projectname', 'projectname.utils'], 





FU 2, SS: MANIFEST. in MA, Sr ën DEL PSSA SERN 
ZER vr: 








# MANIFEST. in 

include *.txt 
recursive-include examples * 
recursive-include Doc * 





HAR setup.py FI MANIFEST. in MAMEMHDAM RARER, — Dm Su 
GË, RATA FAT i ORME Tia 81 T : 








^ bash python3 setup.py sdist 





ES 8i — PLE MM” projectname-1.0.zip" EX “projectname-1.0.tar.gz” , ELK 
KMFMHAARES, WRES, RAXM n] UL ESSI A fe ARSE Lee 
Python Package Index. 


12.15.3 Wie 


WF2E Python (tH, £g —^ E88) setup.py MARRS. — T =] BB] 
size Cu SD FUB 4Jpk ED 158 AR, — TE LER e SS DUX REO — + Ë 
DISK EK, MIC PASAT, GIE ar setup.py PIF BAe 
& SFR packages=['projectname', 'projectname.utils'] 


ABS Python FRARI, BRZI 5 BB SBS HAH, DIR setuptools, 
distribute #%, BHA rei kr ERD distutils, AURRAK, AP 
BIBER AERA MARA, BRAN ST Er SE SE DC PSE. IEAM, (mn 
E MZAZI CEAk SMB, mee ERE Python 3 XX, WR 
Ruben Sezënté, TARIA SEDE SHH. 


WFPRe C IR A0IT PE Saken", B15 ANAF CH RMR 
AMARA Lisi, als 15.2 A, 
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CHAPTER 


THIRTEEN 
STI: 53445; WEB Zem 
ERC EELER Et HED, EA ER Python 


A5 es P inter RV CARAS, DSP Python KARS 
EFRR, FAF SiS 7 2 bb eE fe B8 f R3, 


Contents: 


13.1 11.1 fE79 2 Pig E HTTP RAZE 


13.1.1 [oR 


ms, EE T 


Tem HTTP Hd lee rupp Usi z HAS. USU, Keke dE 


F REST ËJ API 3tf132 € 


13.1.2 RHR 


XT (Sj SHS AR, AGE urllib.request RRIT. HIM, A3X—^ 18 


8B HTTP GET AKENT E, ois: 








from urllib import request, parse 


# Base URL being accessed 
url = 'http://httpbin.org/get' 


# Dictionary of query parameters (if any) 
parms = { 

'namei' : 'valuel', 

'name2' : 'value2' 


} 


# Encode the query string 
querystring = parse.urlencode(parms) 


# Make a GET request and read the response 
u = request.urlopen(url+'?' + querystring) 
resp = u.read() 
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A 


MOSS nS SAY POST ZjjATEIGKGE DAR ARGESEEEIZ, VAGSR AeA 
BAB URBES urlopenO GÉIE. SESCH: 








from urllib import request, parse 


# Base URL being accessed 
url - 'http://httpbin.org/post' 


X Dictionary of query parameters (if any) 
parms = { 

'namei' : 'valuel', 

'name2' : 'value2' 


# Encode the query string 
querystring - parse.urlencode(parms) 


# Make a POST request and read the response 
u = request.urlopen(url, querystring.encode('ascii')) 
resp = u.read() 





DS SE =e tE £ HN iS R PER EE AEA HTTP 3k, DUDEN user-agent 
"ZP s| bL @l|#ËE — 8 e E2 18 BJ BB, HUE- Request SCBl 2A Je FER f& 18 
urlopenO , MF: 








from urllib import request, parse 


# Extra headers 

headers = { 
'User-agent' : 'none/ofyourbusiness', 
'Spam' : 'Eggs' 


req - request.Request(url, querystring.encode('ascii'), headers-headers) 
# Make a request and read the response 


u = request.urlopen(req) 
resp = u.read() 





ARREARS te E I 89 6) AD R, tB VF u 2 2 S £ requests FE 
( https:// pypi.python.org/pypi/requests )s 190, FII? 801] FB requests FEB 
ATSC Y ETRBSUERTE : 








import requests 


# Base URL being accessed 
url - 'http://httpbin.org/post' 


# Dictionary of query parameters (if any) 
parms = { 
'namei' : 'valuel', 
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'name2' : 'value2' 


# Extra headers 

headers = { 
'User-agent' : 'none/ofyourbusiness', 
'Spam' : 'Eggs' 


resp - requests.post(url, data-parms, headers-headers) 


# Decoded text returned by the request 
text = resp.text 








KF requests Æ, —-MES-BN HMMS E BE UA E HANH BK rik [e] Df] hu 25 SE 
WAR. MERA, resp.text BZRMNZLA Unicode MASAMI xc #<, 
(Bz, MRA] resp.content, MAGA RBH Fb A-AA, WRD 
resp.json , BAMA JSON BAMMMAA., 


FRX SARGIAIFA requests EES" HEAD BR, FMM HVH E 
HTTP 3: ZUEBJ-E ER : 








import requests 

resp = requests.head('http://www.python.org/index.html') 
status - resp.status code 

last modified = resp.headers['last-modified'] 

content type - resp.headers['content-type'] 

content length - resp.headers['content-length'] 

Here is a requests example that executes a login into the Python Package index using 
basic authentication: 


import requests 


resp = requests.get('http://pypi.python.org/pypi?:action-login', 
auth=('user', 'password')) 


Here is an example of using requests to pass HTTP cookies from one request to the 
next: 


import requests 

# First request 

respi = requests. get (url) 

# Second requests with cookies received on first requests 


resp2 = requests.get(url, cookies=resp1.cookies) 


Last, but not least, here is an example of using requests to upload content: 
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import requests 
url - 'http://httpbin.org/post' 
files = í 'file': ('data.csv', open('data.csv', 'rb')) } 


r = requests.post(url, files-files) 





13.1.3 iic 


WMFRARES HTTP Pm, Dën urllio RREME T., He, 
IR CE ML] ASEH GET sk POST GK, MMAR KMEH BE 
To XB SL SC RE A requests AMS FRAMES. 

fH, AUS E SERIES RISE e EET IER requests XFN —73 E, 


ABZ Hit ASAE AIRE nttp.client RRRA BARE. tA, FHA 
GRA TUHATA HEAD ik: 








from http.client import HTTPConnection 
from urllib import parse 


c = HTTPConnection('www.python.org', 80) 
c.request('HEAD', '/index.html') 
resp = c.getresponse() 


print('Status', resp.status) 
for name, value in resp.getheaders(): 
print(name, value) 





lm. "Somme AIS UAE, cookies URH ft — £828 75 75 BNE, 
ABZ ËF] urllib MESH DDI HASIR UN, FIARE Python OR 
5| ERJIAUE: 








import urllib.request 


auth = urllib.request .HTTPBasicAuthHandler () 
auth.add password('pypi','http://pypi.python.org','username', 'password') 
opener - urllib.request.build opener(auth) 


r = urllib.request.Request('http://pypi.python.org/pypi?:action-login') 
u = opener.open(r) 


resp = u.read() 


# From here. You can access more pages using opener 





TOA, BUEHQXSSBRETE requests PRS (SiS FAS. 


EA ARWEAMiA HTTP # F Wa ID SERS AR, AAA AREIA T 
[a] MAB SSE (IM cookies, iE, HTTP A, ANS), Peyepkix Ek T, 
SEI httpbin ARS (http://httpbin.org), 3X4 Wiss ZR EUBUR nek, Rial 
JSON MATA SESE, Fig2E— AZERA : 
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>>> import requests 

>>> r = requests.get('http://httpbin.org/get?name-Dave&£n-37', 
headers = í 'User-agent': 'goaway/1.0' }) 

>>> resp = r.json 

>>> resp['headers'] 

{'User-Agent': 'goaway/1.0', 'Content-Length': '', 'Content-Type': '', 

'Accept-Encoding': 'gzip, deflate, compress', 'Connection': 

'keep-alive', 'Host': 'httpbin.org', 'Accept': '*/*'} 

>>> resp['args'] 

{'name': 'Dave', 'n': '37'} 

>>> 





ZCSEEl — ^ EIER rr Een, FE httpbin.org AAI UAL (8 Sc ie 36 e ze 
FRNA JG E REPE 3 X £ W ph AK IK PEERS US BT 7o ue Fa 
(^EZIEDOAS HTTP Ee Pim SER URBJSRITRKFP: ), 


RBADARAER, request AWTS SERN HTTP Srel oak, 
Ha OAuth, requests MRIREYISCH ( http://docs.python-requests.org) MÆR (1B 
Ave tt te eA — 5 BO iss s Pre DLE FER E ABRE ), PLAS SSR Se Sth 


= Eg 
A/o 


13.2 11.2 Æ TCP RRA 


13.2.1 [B]EM 


DO8 SCH "BR SS, Su TCP NAME P mE. 


13.2.2 AROR 


8/8 —^* TCP ARS 383—418) SIE socketserver EE, PIM, LISS: 
PARIME: 








from socketserver import BaseRequestHandler, TCPServer 


class EchoHandler (BaseRequestHandler): 
def handle(self): 
print('Got connection from', self.client address) 
while True: 


msg - self.request.recv(8192) 
if not msg: 

break 
self.request.send(msg) 


if | name == ' main ': 


serv - TCPServer(('', 20000), EchoHandler) 
serv.serve forever() 
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ERREP, uEXT—ATTBERBJARIBZS, SCHT handleO Aik, ARH 
Z Pimi., request RL SS Mm socket, client address DS EPmnhIt A 
"Muar BEES BS, IBITEFAFIA 3328 — Python EE SARS: 








>>> from socket import socket, AF INET, SOCK STREAM 
>>> s = socket(AF INET, SOCK STREAM) 

>>> s.connect(('localhost', 20000)) 

>>> s.send(b'Hello') 


>>> s.recv(8192) 
b'Hello' 
>>> 





REN, P D) R @ 2 BJ E X — + Á FJ BJ AE PE 28. Bo ie — fe FH 
StreamRequestHandler HX- CXX LIBUS CES E socket El: 








from socketserver import StreamRequestHandler, TCPServer 


class EchoHandler (StreamRequestHandler) : 
def handle(self): 
print('Got connection from', self.client_address) 
# self.rfile ¿s a file-like object for reading 
for line in self.rfile: 
# self.wfile is a file-like object for writing 
self .wfile.write(line) 
if name == ' main ': 
serv = TCPServer(('', 20000), EchoHandler) 
serv.serve forever() 





13.2.3 iit 


socketserver FJ WAILERS DA së BJ TCP RRS (Be, (SES D 
ZS. BAS UL PAPIRI Ba e SAA, RRE- CERS, WRN 
AIS Sr rue, BRJUAS)UATG—^ 8 ForkingTCPServer S47 ThreadingTCPServer Xd 
Ro DI: 








from socketserver import ThreadingTCPServer 


if | name == ' main ': 


serv - ThreadingTCPServer(('', 20000), EchoHandler) 
serv.serve forever() 





(FA fork RERS gë BNA (c la] UL =e L 111 79 81 28 P? Um E EG E — 1 TRE 
WMA, Te re EN SS 2 ARR, DIE — BASE AABN 2212 < 
BIER MARS BAA. 

DER RF Lux e] A, elle — 902623 BO ANB LEASES, MF 
8/28 — 4 EF BASES as, ARH —h ATE AER serve forever DARA 
WEI. 
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if | name Á == ' main ': 
from threading import Thread 
NWORKERS - 16 
serv - TCPServer(('', 20000), EchoHandler) 
for n in range(NWORKERS): 
t - Thread(target-serv.serve forever) 
t.daemon - True 
t.start() 


serv.serve forever() 





— A RH, — + TCPServer ft > (91 (6 B^] BJ £ A B It SW Ha MH Ru BJ socket 
>o DU, BIER BWR e S Et k ID RS FN socket! , VUAREBER 
bind and activate-False, "FM: 








if | name  Á == ' main ': 
serv - TCPServer(('', 20000), EchoHandler, bind and activate-False) 
# Set up various socket options 
serv.socket.setsockopt (socket .SOL_SOCKET, socket.S0 REUSEADDR, True) 
# Bind and activate 
serv.server bind() 
serv.server activate() 


serv.serve forever() 





LIEB socket ZEISS ES EDEBBUBOBI, E ERR RSM ABET Za 
Alim. Ae EAE, CAREI mE, nJUAEiETE TCPServer 
LARA, fESCDUCBRASSSEURS RS CAA, WH LP: 








if name == ' main ': 
TCPServer.allow reuse address - True 
serv - TCPServer(('', 20000), EchoHandler) 


serv.serve forever() 





# Emir, EE T AHA Ebak EE EES All 
StreamRequestHandler ), StreamRequestHandler u M Ridge, Sie El (th 
DIS Sp E ak sz js LEAST. been: 











import socket 


class EchoHandler (StreamRequestHandler): 
# Optional settings (defaults shown) 


timeout = 5 # Timeout on all socket operations 
rbufsize = -1 # Read buffer size 
wbufsize = 0 # Write buffer size 


disable nagle algorithm = False # Sets TCP NODELAY socket option 
def handle(self): 
print('Got connection from', self.client address) 
try: 
for line in self.rfile: 
X self.wfile is a file-like object for writing 
self.wfile.write(line) 
except socket.timeout: 
print('Timed out!') 
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mn, SES DU SS E A OR Python HARAI (LESE HTTP, XML- 


RPC & ) #127 socketserver HEEZE., stin, SIS socket ARKH 
ARS SS tt SR "Cep BF socket SEWER A BR2 Sau lr: 








from socket import socket, AF INET, SOCK STREAM 


def 


def 


if 


..name == main. 


echo handler(address, client sock): 
print('Got connection from {}'.format (address) ) 
while True: 

msg = client sock.recv(8192) 

if not msg: 

break 

client sock.sendall (msg) 

client sock.close() 


echo server(address, backlog-5): 
Sock - socket(AF INET, SOCK STREAM) 
Sock.bind(address) 
Sock.listen(backlog) 
while True: 
client sock, client addr - sock.accept() 
echo handler(client addr, client sock) 


echo server(('', 20000)) 





13.3 11.3 JÆ UDP RZ 


13. 


13. 


an, 


ni 


3.1 jo) 


(AB SCHUL— SEF UDP Hu D'OR 88K 5s 28 P miS iS. 


3.2 HERIR 


BR TCP —}¥, UDP ARS 28th 5] LGB (AA socketserver HIRE AHR. fl 
Fre — B) sË BEST [B] BR25 8 : 








from socketserver import BaseRequestHandler, UDPServer 
import time 


class TimeHandler (BaseRequestHandler): 


def handle(self): 
print('Got connection from', self.client address) 
# Get message and client socket 
msg, sock = self.request 
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resp - time.ctime() 
Sock.sendto(resp.encode('ascii'), self.client address) 
if | name == ' main ': 
serv - UDPServer(('', 20000), TimeHandler) 
serv.serve forever() 





RZA — Iž, MEENAI handleO RDR, ARPES. iX 
TÆKI request RIES — + Ë € T BURIALS socket RAITH, client address 
BS r3 Fa umlth HE, 


RRIA Pix SARS as, Gem, ARIARI Python HAA 88 








>>> from socket import socket, AF_INET, SOCK_DGRAM 
>>> s = socket (AF_INET, SOCK DGRAM) 
>>> s.sendto(b'', ('localhost', 20000)) 


>>> s.recvfrom(8192) 
(b'Wed Aug 15 20:35:08 2012', ('127.0.0.1', 20000) ) 
>>> 





13.3.3 Wit 


PHR] UPD ARS Sen al DEn GAB) MBP imi, WRAS a 
FMS, CLASPmBR—TRE, WFRBGERNBIA, URBE socket BJ 
sendtoO f recvfromO Ak. BS send() Al recv() tea] LAiASl [S] EB) S 
R, (BEÉBUIEIBUPSA 7372 3- UDP Rma SB PER, 


ATi ARRAS, UPD ARSAN F TCP ARS SC OLK SRI. Á 
ij, UDP KHER (AARAA EE, HAERA). BERE 
EI CORE VUE FERES ES DON, Gr nl GR T, A FHTHB 
Kin, SUSRRISETENIT EF IRE SE, (rb Te US, Bil, BNUR—-ER 
ER ARRUE UDP 3SEA2EFITEBBEEX]-T ol See SE k EE, DIS, ER 
BJA FS E DL DUX i, AARERSAAN RIES ( FE PF Riel ER BJ ARS 
CHARS AIST ). 

UDPServer REPAEN, (ak UE ur FE ERR, Schafe Rd 
H, GTZ UDP Be TCP SKRETAA A, WRMBBH RIE, ATLA 
SCIDUIE —  ForkingUDPServer 8k ThreadingUDPServer WR: 








from socketserver import ThreadingUDPServer 


if name == ' main ': 


serv - ThreadingUDPServer(('',20000), TimeHandler) 
serv.serve forever() 





HA socket KI" UDP RART, LST: 
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from socket import socket, AF INET, SOCK DGRAM 
import time 


def time server(address): 

Sock - socket(AF INET, SOCK DGRAM) 

Sock.bind(address) 

while True: 
msg, addr = sock.recvfrom(8192) 
print('Got message from', addr) 
resp - time.ctime() 
Sock.sendto(resp.encode('ascii'), addr) 


if name__ == '__main__': 


time_server(('', 20000)) 





13.4 11.4 Bit CIDR tye ARItAVAY IP Heh 


13.4.1 o 


(RAB—* CIDR DaSIbHEH 0 “123.45.67.89/27", PRI R EA E PR TV SS BEF 
& IP (EE, “123.45.67.64” , “123.45.67.65” , ==, “123.45.67.95” )) 


13.4.2 AROR 


aAA ipaddress HHA(RZZBJSOHGSMEBUITSR, USD: 








>>> import ipaddress 
>>> net = ipaddress.ip_network('123.45.67.64/27') 
>>> net 
IPv4Network('123.45.67.64/27') 
>>> for a in net: 
print(a) 


123.45.67.64 
123.45.67.65 
123.45.67.66 
123.45.67.67 
123.45.67.68 


123.45.67.95 
>>> 


>>> net6 = ipaddress.ip_network('12:3456:78:90ab:cd:ef01:23:30/125') 
>>> net6 
IPv6Network('12:3456:78:90ab:cd:ef01:23:30/125') 
>>> for a in net6: 
print(a) 
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12:3456:78:90ab:cd:ef01:23:30 
12:3456:78:90ab:cd:ef01:23:31 
12:3456:78:90ab:cd:ef01:23:32 
12:3456:78:90ab:cd:ef01:23:33 
12:3456:78:90ab:cd:ef01:23:34 
12:3456:78:90ab:cd:ef01:23:35 
12:3456:78:90ab:cd:ef01:23:36 
12:3456:78:90ab:cd:e£f01:23:37 
>>> 





Network tit (R248 — R5 UE, lat: 








>>> net.num_addresses 
32 
>>> net[0] 


IPv4Address('123.45.67.64') 
>>> net[1] 
IPv4Address('123.45.67.65') 
>>> net[-1] 
IPv4Address('123.45.67.95') 
>>> net[-2] 
IPv4Address('123.45.67.94') 
>>> 





Fab, Dronen AGS SARE : 








>>> a = ipaddress.ip_address('123.45.67.69') 
>>> a in net 

True 

>>> b = ipaddress.ip_address('123.45.67.123') 
>>> b in net 

False 

>>> 





— IP HEBRERIPUZRTEXEREXEXI — 1 IP HOR, PRO: 








>>> inet = ipaddress.ip_interface('123.45.67.73/27') 
>>> inet.network 

IPv4Network('123.45.67.64/27') 

>>> inet.ip 

IPv4Address('123.45.67.73') 

>>> 





13.4.3 iit 
ipaddress MURA RS AAA IP mn MMO, SARER HE 
CEEUDÉRERT. TED. ite" MNRAS. 


BTS, ipaddress IRMA LAMA X BUARIREESI socket ESR iR 
D. PRUA, MAREA IPv4Address D'ISCIDISKEI SS rn eer, ME tse 
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A str() FRC. PIAN: 








>>> a = ipaddress.ip_address('127.0.0.1') 
>>> from socket import socket, AF_INET, SOCK_STREAM 
>>> s = socket (AF_INET, SOCK_STREAM) 
>>> s.connect((a, 8080)) 
Traceback (most recent call last): 
File "<stdin>", line i, in <module> 
TypeError: Can't convert 'IPv4Address' object to str implicitly 
>>> s.connect((str(a), 8080)) 
>>> 





ZF, BE An Introduction to the ipaddress Module 


13.5 11.5 $/;$—^ ^ Ay REST #0 


13.5.1 a% 


(A888 FH — e REST $&L3833 py Z& rc Fe fbl ex ip] Du Die, (Sr 
MAA CARR EN web HERR. 


13.5.2 APRH > 


NS REST AUEB$z L] Bz t) 88 8J73 ;A ze G3 — 4 ST WSGI PC PEP 
3333 ) JRE, "Nie — fl: 








# resty.py 
import cgi 


def notfound 404(environ, start response): 
start response('404 Not Found', [ ('Content-type', 'text/plain') ]) 
return [b'Not Found'] 


class PathDispatcher: 
def _ init__(self): 
self.pathmap = { } 


def | call (self, environ, start response): 
path = environ['PATH INFO'] 
params - cgi.FieldStorage(environ['wsgi.input'], 
environ-environ) 
method = environ['REQUEST METHOD'].1lower() 
environ['params'] = { key: params.getvalue(key) for key in params } 
handler - self.pathmap.get((method,path), notfound 404) 
return handler(environ, start response) 


def register(self, method, path, function): 
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self.pathmap[method.lower(), path] = function 
return function 





ATA Maz, MR RRRS AEA, SUA RIBDXH: 








import time 


.hello resp = '''^ 
«html» 


<head> 


<title>Hello {name}</title> 


</head> 
<body> 


<hi>Hello {name}!</h1> 


</body> 


</html>''' 


def hello world(environ, start response): 


start response('200 OK', [ ('Content-type','text/htm1')]) 
params - environ['params'] 

resp = hello resp.format (name-params.get('name')) 

yield resp.encode('utf-8') 


.localtime resp = '''\ 
<?xml version="1.0"7> 
<time> 


<year>{t.tm_year}</year> 
<month>{t .tm_mon}</month> 
<day>{t . tm_mday}</day> 
<hour>{t.tm_hour}</hour> 
<minute>{t.tm_min}</minute> 
<second>{t .tm_sec}</second> 


«/time»''' 


def localtime(environ, start response): 


if 


start response('200 OK', [ ('Content-type', 'application/xml') ]) 
resp = _localtime_resp.format (t=time.localtime()) 
yield resp.encode('utf-8') 


name__ == ' main. 


from resty import PathDispatcher 
from wsgiref.simple_server import make_server 


# Create the dispatcher and register functions 
dispatcher = PathDispatcher () 

dispatcher .register('GET', '/hello', hello_world) 
dispatcher .register('GET', '/localtime', localtime) 


# Launch a basic server 
httpd = make_server('', 8080, dispatcher) 
print('Serving on port 8080...') 
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httpd.serve forever() 





SENI tres, fü UA Rd— SSE urilib MERE, Hie: 








>>> u = urlopen('http://localhost:8080/hello?name-Guido ') 
>>> print(u.read().decode('utf-8')) 
<html> 
<head> 
<title>Hello Guido</title> 
</head> 
<body> 
<hi>Hello Guido!</h1> 
</body> 
</html> 


>>> u = urlopen('http://localhost:8080/localtime') 
>>> print (u.read() .decode('utf-8')) 
<?xml version="1.0"?> 
<time> 
<year>2012</year> 
<month>11</month> 
<day>24</day> 
<hour>14</hour> 
<minute>49</minute> 
<second>17</second> 
</time> 
>>> 





13.5.3 iit 


£405 REST HOM, BRA SARSFBIBY HTTP KR, (SRA NAS 
Spo, (BR ASSIS. HEME Seis, Cow XML. 
JSON X CSV, Beste, (SUA API IT RE VATE 
PRABIER BAN. 


lI, HAS TH TE A BES BH — REST API SEP S ISM. ARM 
FATE Fray UME AA REST 3KT438 —^ xim ig Bde BUR Zt, REST BAAR BEA iz 
FELIEA, EBE TI at Sens. REST API CARAS ES PU m Zn 
TEEMHRBTSZiS, HO Javascript, Android, iOS SS. Alt, FRAO aj Et r A 
0S RS FH. 


ATA-ANA REST IS, MR ALERA ER RE Python DI WSGI 
hw/EBDURI, WSGI AIEE SHS, EIN HRA BA BHA web HR Alt, oi 
RIAs MN, ERAN ERE LAS SARE ! 

ft WSGI rB, (RTA F ERF XE B 735 LA I BT SI FT RAZ TUR SCHU FE 
Fr. 








import cgi 
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def wsgi app(environ, start response): 
pass 





environ RIES ren. BST JÀ web BBS Sen Apache|#£# Internet RFC 3875] 
ERII CGI RO PIAA, Sitten, roll, GEES: 








def wsgi app(environ, start response): 
method = environ['REQUEST METHOD '] 
path = environ['PATH INFO'] 
# Parse the query parameters 
params = cgi.FieldStorage(environ['wsgi.input'], environ=environ) 





RIER Y — EB AA. environ['REQUEST METHOD'] JE 38 i& ok 25 2! o 
GET, POST, HEAD SS environ['PATH_INFO'] #mMmRiGKRAIRW EH (RP 
cgi.FieldStorageO nJ DA JA i& SK PERASA HIETALA — P 28 E B RA 
AME fs rn fe FH 

start response 2028 — 4 29 T 39] 9816 — MERN Rm AMAA B— 
^S) RIS HTTP KANE, SABRE (B, (8) TANIR, ARH [E] 
B) HTTP 2, fln: 








def wsgi app(environ, start response): 
pass 
start response('200 OK', [('Content-type', 'text/plain')]) 





AAS ikea, — WSGI ER 2 Ji [8] — F bp EIER IR S, BURR AIR 
TR — “NSA TEM : 








def wsgi app(environ, start response): 


pass 
start response('200 OK', [('Content-type', 'text/plain')]) 
resp - [] 


resp.append(b'Hello World\n') 
resp.append(b'Goodbye! \n') 
return resp 





BH, MEEA yield: 








def wsgi_app(environ, start_response): 
pass 
start response('200 OK', [('Content-type', 'text/plain')]) 
yield b'Hello World\n' 
yield b'Goodbye!Wn' 





jx E Z2 ob 1 o SES EE [BL RET D ee ER, AUER ELS eet 
rh, DATARS D. SA, FRA KM av, Dro ARM 
D'RE —S EMAAR AE. 


RE WSGI bës, MEt AEA KARN, RE 
CWT Sis cali O Aik. PM: 
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class WSGIApplication: 
def ` init (self): 


def | call (self, environ, start response) 





ZEIT Efe Fx fhISCRSIEE PathDispatcher £, iX £S IM M R E SEE 
— EB, 19 (A4, 12) WARNS Ce SSE RAIN, CHAI 
SURSIS EN DK, ABRAM WHS EZ. AM, ils sms 
rb al s BhrB, DÀ environ['params'] Git. mz, PTA 
EX EZ AREIS, Goller s S (NIB, TERAIASSHBJEE, MRE 
fe EE BJ 6lJ#ËE — SEI, SET EIS 0 WSGI ERAR RES Vë ZS y AS 
REHAT, REPSI start responseO EEZRBS 4s AU, 3f BRIEISloe SF RS 
Bley, 


244g 53 jo FREE EA B EE 3 8873 EE) AMEN TSS RRR SR FH, CALLES D 
HEA ESE print O RW XML MAS wat. REAA T55 
SIDD E MMF RRR, MPAA RT UA LETHE TIR S A B9 TE UR lE c n s 
A (RSREHEDUSISNER, MRAM CHA). 

mia, A WSGI F£ — RS ERA A SUBITA SMH web ARS 
B&B. AAEM T HRS 28 FESR IZA, (MoT LAE A CITE T3 Bg 25 gë 
A, ZEIT M88 FRE FR TRIB CRURA : 








if name == ' main ': 


from wsgiref.simple server import make server 


# Create the dispatcher and register functions 
dispatcher = PathDispatcher () 
pass 


# Launch a basic server 

httpd = make server('', 8080, dispatcher) 
print('Serving on port 8080...') 
httpd. serge forever() 





Fmt el 7 —^- i5 BARS 2S, SARE LAS Mid RRS E ELE BL 
fF, mle, MUERE IBN RONEN, Mabey, ibt RID 
EXE ARS 23 LF. 

WSGI KB zé— 4 fB BE E, EET EIS E E Eent STE UE. 
cookies, BES, jx ED SUNT, lire DCS, WY 
SSES GE Ho WebOb kA Paste 
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13.6 11.6 3: XML-RPC sJ fj SMITA 


13.6.1 [B]EMB 


(8:33:80 — Si ER 8975 sz ATi (TEE OCL SS LAM Python BR FRBSeS Zi ek E 
ik, 


13.6.2 SAnS 


SEEL— Miz rA US FH BE 8) SS XML-RPC, FARIA n F— T> 
HU T iE -AEFIA Reb tej AR OS 88 : 








from xmlrpc.server import SimpleXMLRPCServer 


class KeyValueServer: 
.rpc methods = ['get', 'set', 'delete', 'exists', 'keys'] 
def _ init__(self, address): 
self. data = {} 
self. serv - SimpleXMLRPCServer(address, allow none-True) 
for name in self. rpc methods : 
self. serv.register function(getattr(self, name)) 


def get(self, name): 
return self. data[name] 


def set(self, name, value): 
self. data[name] = value 


def delete(self, name): 
del self. data[name] 


def exists(self, name): 
return name in self. data 


def keys(self): 
return list(self. data) 


def serve forever(self): 
self. serv.serve forever() 


# Example 
if name == ' main 


kvserv = KeyValueServer(('', 15000)) 
kvserv.serve forever() 





FARIA- DEP imi E TS US Ie] B S5 88 : 








>>> from xmlrpc.client import ServerProxy 
>>> s = ServerProxy('http://localhost:15000', allow none-True) 
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>>> s.set('foo', 'bar') 
>>> s.set('spam', [1, 2, 3]) 
>>> s.keysO 

['spam', 'foo'] 

>>> s.get('foo') 

'bar' 

>>> s.get('spam') 

Ii. 2,3] 

>>> s.delete('spam') 
>>> s.exists('spam') 
False 

>>> 





13.6.3 Wit 


XML-RPC 8] DATES TY ADNAN AAS. (REH SE == TES CIC 
EEUE- T BR3 BNO, WMCHAI register_function() REMAR, AREA 
D'Z serve forever() AME, ELAR RESRME-ESA-TAH, HB 
ARE OAR. COMA AK RMI OE TARA 88 : 








from xmlrpc.server import SimpleXMLRPCServer 
def add(x,y): 
return x+y 


serv = SimpleXMLRPCServer(('', 15000)) 
serv.register_function(add) 
serv.serve forever() 





XML-RPC SIDD REIS AT aa RE, COMER, Sp. FARA 
FH, WFAA SES EAS. GMO, WSR MAB XML-RPC fŠ 
B— MIRA, KER EWIK PRR : 








>>> class Point: 
def | init (self, x, y): 
self.x = x 
self.y = y 


>>> p = Point(2, 3) 
>>> s.set('foo', p) 
>>> s.get('foo') 
iue o. EH 
>>> 





MAI, WSF —SEERBISGRSBUREIE D PR MAB RAIA AF : 








>>> s.set('foo', b'Hello World') 
>>> s.get('foo') 
<xmlrpc.client.Binary object at 0x10131d410> 


>>> _.data 
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b'Hello World' 
>>> 





— ARH, URS B a ` API B975 A888 LOK, Wt 
DD, HERZ fpu SF rr, 


XML-RPC B9— sa Ee SimpleXMLRPCServer DI SCH E Y IEA, PFE 
LE RS ABP, RERE 11.2 rR it anA Sei 
BJ, 57h, AF XML-RPC PARE ICA XML txt, Pl Sun 
A5 . SUE BECERA, DURS XE RO n] DATE ZEB 7) EL fto Fe 18 = 
fé. Silb SCT REENA P wate BB Be Ho) aB BR 


BIA XML-RPC ARZA, (Bie WR ss == Rig AS minipisip BE 
ia, CHABSASIN. Aik, S 5807 35k, ze EE T. 


13.7 11.7 ZAIN Python 8238258582 [8] 22 E: 


13.7.1 [oR 


MERANIE EIER (85. Python PRES, HARASS EEUU RR RE 
[ESSET RUSSE SU, 


13.7.2 SAnS 


ii (EAA multiprocessing.connection MKB] WIRE AA SM AA 28 Z [B] AY 
SS. FII T BUS BR25 a8 Dl : 








from multiprocessing.connection import Listener 
import traceback 


def echo_client(conn): 
try: 
while True: 
msg - conn.recv() 
conn.send(msg) 
except EOFError: 
print('Connection closed') 


def echo server(address, authkey): 
serv - Listener(address, authkey-authkey) 
while True: 
try: 
client - serv.accept() 


echo client(client) 
except Exception: 
traceback.print exc() 
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echo server(('', 25000), authkey-b'peekaboo') 





PAIRS P mE Ft BR25 as Ft AE SAY B) ER Jx): 








>>> from multiprocessing.connection import Client 

>>> c = Client(('localhost', 25000), authkey=b'peekaboo') 
>>> c.send('hello') 

>>> c.recv() 

'hello' 

>>> c.send(42) 

>>> c.recv() 


>>> c.send([1, 2, 3, 4, 5]) 
>>> c.recv() 
[15 2; 3, 4, 5] 





DER socket ARNE, SNASARERG (S—MEW send() RNR 
SEIT recv() KS Sie), Sa. MAWNRASiIBW pickle P RSME. Alle, FIRS 
Sg AT RAB BEE IER LB 1530 SS, 


13.7.3 Wié 


EMERARA R EMERE, HAD ZeroMQ, Celery S, (rik 
BAS — itz SE CERE socket Su ESKSCHUL— uB fee. (0 nr SS 
f&j && — 538975 28, MARRIR multiprocessing.connection BK CAAT. MME 
FH — EE) së 8918 A) BD e] SOE S NAPE BS < [8] BJ; ES Sie. 


HIE (RB ERE RR 1811 1E [8] — & S188 — ABZ f RI EAS AAS Ul, Ceo 
Unix IER ES E Windows MABE, ZFA UNIX BEETEEGKSIE—-^ 3f, 
Ree EB BH UE DUE AN: 








S = Listener('/tmp/myconn', authkey-b'peekaboo') 





ZEA Windows GE EIB EISES, REA LIEGE T XIFÉ: 








S = Listener(r'\\.\pipe\myconn', authkey=b'peekaboo') 





FEU, (RRB multiprocessing REH — AI 2k BJ 2 F 
aa Ge? Listener() DÉI authkey £8 FB3KiA UE EE TERT) 2 m FH P^, j 
AW E— 5, UWI, iXdMRiREGASRKEuKXER (masse), 
aA, ken CEET ENEE E EK TMS B EE 
RAS. 
AUS SS EXE EE EB e AE, EESTSSSESEPSESREJ. FERS 1/0 MAHA 
(ABS E, (RIED LD SX SESE socket ERKI E, 
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13.8 11.8 SCHUH A iA 


13.8.1 [B]ERB 


Int rer EA sockets, multiprocessing connections 8X ZeroMQ DÉI 


Xd Let Ament ISERP (RPC). 


13.8.2 APRH > 


BeRIGRK, BAAR pickle 4883/5, EPERRA E pickle = 
DEH, HU£RSAmS8URPC. LS reen PRC ALSS, ole S EU 
—ARS BRS: 








# rpcserver.py 


import pickle 
class RPCHandler: 
def _ init__(self): 
self. functions = í ) 


def register function(self, func): 
self. functions[func. name ] = func 


def handle connection(self, connection): 
try: 
while True: 
# Receive a message 
func name, args, kwargs - pickle.loads(connection.recv()) 
# Run the RPC and send a response 
try: 
r = self. functions[func name](*args,**kwargs) 
connection.send(pickle.dumps(r)) 
except Exception as e: 
connection.send(pickle.dumps(e)) 
except EOFError: 
pass 





SP AX SAE SS, MAREMA- N RRS Ah. MARS MAH, (Bi 
IF multiprocessing PE PE E Bx a) É B°), Fme RPC BR2 8811: 








from multiprocessing.connection import Listener 
from threading import Thread 


def rpc_server(handler, address, authkey): 
sock = Listener(address, authkey=authkey) 
while True: 
client = sock.accept() 
t = Thread(target=handler.handle_connection, args=(client,)) 
t.daemon = True 
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t.start() 


# Some remote functions 
def add(x, y): 
return x * y 


def sub(x, y): 
return x - y 


# Register with a handler 
handler = RPCHandler() 
handler.register function(add) 
handler.register function(sub) 


# Run the server 
rpc server(handler, ('localhost', 17000), authkey=b'peekaboo') 





ASM—MAEEP Walla BR25 88, FB OE — ST A RSA a KAY RPC 
IBZ, HM 








import pickle 


class RPCProxy: 
def _ init__(self, connection): 
Self. connection = connection 
def __getattr__(self, name): 
def do rpc(*args, **kwargs): 
self. connection.send(pickle.dumps((name, args, kwargs))) 
result - pickle.loads(self. connection.recv()) 
if isinstance(result, Exception): 
raise result 
return result 
return do rpc 





SESBRHUMIOSZS, (SE REIS ar BR Sënn Er, DUAD: 








>>> from multiprocessing.connection import Client 

>>> c = Client(('localhost', 17000), authkey=b'peekaboo') 
>>> proxy = RPCProxy(c) 

>>> proxy.add(2, 3) 


5 
>>> proxy.sub(2, 3) 
=1 
>>> proxy.sub([1, 2], 4) 
Traceback (most recent call last): 

File "<stdin>", line i, in <module> 

File "rpcserver.py", line 37, in do_rpc 

raise result 

TypeError: unsupported operand type(s) for -: 'list' and 'int' 
>>> 
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F RNEER KSA (teal multiprocessing ) BAF pickle PS ak Y BE. 
UREIA, Xf pickle.dumpsO #l pickle.loadsO MAREA H, 


13.8.3 Wit 


RPCHandler Wl RPCProxy MARR SRR SH, (US ^ es Po um ERD 
— MNE RR, LESE foo(1, 2, z-3) , REXI E-TEST AREMA 
('foo', (1, 2, {'z': 3}) , XAR pickle FERME SES URS RE AR tU 2, 
IX— DE RPCProxy DI Jgetattr .O AAR do rpcO HERZ. ARS zU 
Ip B pickle RRS, Sitë, AA P, +T DI GEI 
TAR (RAR) ME pickle FIRA iÉ [8] Z ZARA n AKAS == ik an 
multiprocessing ZEIT, Ail, AMAA Ds FH-T- Et th i+ al ;B I AR Z, Ginn, 
URME ZeroMQ ZERI RPC, MMARB HEB SO A pk SISA ZeroMQ BS 
socket JS Bei. 


AFRE z 85 Se HOR pickle, RA, Well a ES I (AA-AAA 
62835 EB; BE, BESPLETERREE AGB pickle KEEaliEEëiiz. BU Grzkuott SS 
SEELEN Sp RPC, am RE RItKE Internet WE 
SUZ], APR REAREA, (u Eb KS S 8 BAS RE. 


fF AD pickle AIBC, Mt VERT PE ER JSON. XML SES B As RO AR zi 
RN CAS. DI, AGELSCOURIUA(R A AS)UCSR ISON Rus Wie BI 
pickle.loads() fI pickle.dumps() SIb json.loadsO #l json.dumps O Biel: 








# jsonrpcserver. py 
import json 


class RPCHandler: 
def _ init__(self): 
self. functions = í } 


def register_function(self, func): 
self. functions[func. name ] = func 


def handle connection(self, connection): 
try: 
while True: 
# Receive a message 
func name, args, kwargs = json.loads(connection.recv()) 
# Run the RPC and send a response 
try: 
r = self. functions[func name](*args,**kwargs) 
connection.send(json.dumps(r)) 
except Exception as e: 
connection.send(json.dumps(str(e))) 
except EOFError: 
pass 


# jsonrpcclient.py 
import json 
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class RPCProxy: 
def _ init__(self, connection): 
Self. connection - connection 
def | getattr (self, name): 
def do rpc(*args, **kwargs): 
self. connection.send(json.dumps((name, args, kwargs))) 
result - json.loads(self. connection.recv()) 
return result 
return do rpc 





SCH RPC B9— ^P EES & A Ie] e SD ZSRRISTRTS, BD, pre SR 
388 7 u Ey, Alt, REER F.W BF PI zen CMB ZIT T. MRM 
(EA pickle, Pr XPRSCDUTE SS F^ un BE RRC, VU SD BEID, BB 
(GHEET. MB, (RISCH WIDE B| RARR. BANE JSON By 
PIF Fe AAT. 


WFAA RPC RMS, RH # t 8 AE XMLRPC PHARM 
SimpleXMLRPCServer Al] ServerProxy BUSCH. hit 11.6 |\ PAA, 


13.9 11.9 Beye FA um Á uE 
13.9.1 [|W 


(t8 TE 23 fn x ARPA SBME FELL UE 66, MAAR SSL ARR 


13.9.2 AROR 


DIDLAIP hmac IRSCH MERE, Luz SMA, F 
ze faz pl: 








import hmac 
import os 


def client authenticate(connection, secret key): 
prd 
Authenticate client to a remote service. 
connection represents a network connection. 
secret_key is a key known only to both client/server. 
LD EI 
message = connection.recv(32) 
hash = hmac.new(secret_key, message) 
digest = hash.digest() 
connection.send(digest) 


def server authenticate(connection, secret key): 
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bod 


Request client authentication. 

message - os.urandom(32) 
connection.send(message) 

hash - hmac.new(secret key, message) 

digest = hash.digest() 

response - connection.recv(len(digest)) 
return hmac.compare digest(digest,response) 





SKI, BR35882626F3 002228 rëselen 
(@FA T os.urandomO REE). BP "Mm MIB 2S SS [SINE FH hmac #l— + R33 58 
BEHAART- Hana S518. ABS CIE Pa HB AARS, ARS 
anew Leek MENA Tea Et EE le EEN 
FA hmac.compare digest O BEEN, FARTA eT DA BiB SIN AM, KER 
ERIR (==). TEATER, MERER E, AN MAAS 
ISH, (SE, WF sockets, ARS REZA F: 








from socket import socket, AF_INET, SOCK_STREAM 


secret_key = b'peekaboo' 
def echo_handler(client_sock): 
if not server_authenticate(client_sock, secret_key): 
client_sock.close() 
return 
while True: 


msg = client_sock.recv(8192) 
if not msg: 

break 
client sock.sendall(msg) 


def echo server(address): 
S = socket(AF INET, SOCK STREAM) 
s.bind(address) 
s.listen(5) 
while True: 
c,a = s.accept() 
echo handler(c) 


echo server(('', 18000)) 

Within a client, you would do this: 

from socket import socket, AF INET, SOCK STREAM 
secret key = b'peekaboo' 

S = socket(AF INET, SOCK STREAM) 


s.connect(('localhost', 18000)) 
client authenticate(s, secret key) 
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s.send(b'Hello World') 
resp = s.recv(1024) 





13.9.3 Wit 


hmac IEA — TOLER RENAE E. PIN, MRR 
RED I — S SR SEHR Er REIS SS CEs, finn] DM FAS SEI a 
AR iF AE Z [8] A BERS. SS E, BF hmac MAUR multiprocessing 
AIR (ARSC f Ee BER RS 


XE — sans esa UP) SERUM IE EROS, Wii Z BB 45; eR 
XERRA, EAR BAS AT MERA AB RSS (REDUSIBJEIBA^S 
4845381). 


hmac AiR ET S25 GEI MDS #l SHA-1, Eër IETF RFC 2104 PE 
Ez Ta, 


13.10 11.10 CSS A. SSL 


13.10.1 [ow 


(A8 SCH — SEE sockets MARS, Sy P Um RUBROS aH SSL MAEM 
[EE OE AG. 


13.10.2 fA 753€ 


ssl RHR RENIER socket EHD SSL DUR, ssl.wrap socketO PÉEZXiESÉ— 
NETEN socket FISHA SSL AKERE., USD, FILE — ^ ie) BEES BR 
$588, REARS Sim 7J FIT ES A F^ Um s fee ut, 








from socket import socket, AF INET, SOCK STREAM 
import ssl 


KEYFILE - 'server key.pem' # Private key of the server 
CERTFILE = 'server cert.pem' # Server certificate (given to client) 


def echo client(s): 

while True: 

data = s.recv(8192) 

if data == b'': 

break 

s.send(data) 
s.close() 
print('Connection closed") 
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def echo server(address): 
S = socket(AF INET, SOCK STREAM) 
s.bind(address) 
s.listen(1) 


# Wrap with an SSL layer requiring client certs 
s_ssl = ssl.wrap_socket(s, 
keyfile=KEYFILE, 
certfile=CERTFILE, 
server_side=True 
) 
# Wait for connections 
while True: 
try: 
c,a = s_ssl.accept() 
print('Got connection', c, a) 
echo_client(c) 
except Exception as e: 
print('{}: {}'.format(e.__class__.__name__, e)) 


echo_server(('', 20000)) 





TARIE- ë P mee BR25 888922 EU. BPMs 16 KAS aR uF3t 18 
WR: 








>>> from socket import socket, AF INET, SOCK STREAM 
>>> import ssl 
>>> s = socket(AF INET, SOCK STREAM) 
>>> s_ssl = ssl.wrap socket(s, 
cert reqs-ssl.CERT REQUIRED, 
ca certs - 'server cert.pem') 
>>> s_ssl.connect(('localhost', 20000)) 
>>> s ssl.send(b'Hello World?') 
12 
>>> s ssl.recv(8192) 
b'Hello World?' 
>>> 





hh BEBE socket 75 r P [8] Eli E = A BE (B EF B RR ER E EE rH ES TE TE BJ 
PIZSARS HA. PIM, AABBAARS Bt (HTTP, XML-RPC &) ËR Eze TF 
socketserver EN), Pmr- ^ AXES. RINSSA MAA 
ATK SSL AMACFEMARST: 


Bs, WFRSBMS, Www Pee ^" mixin BAM SSL: 








import ssl 


class SSLMixin: 
Mizin class that adds support for SSL to existing servers based 


on the socketserver module. 
m. 
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def | init (self, *args, 

keyfile-None, certfile-None, ca certs-None, 
cert reqs-ssl.NONE, 
**kwargs): 

Self. keyfile - keyfile 

self. certfile - certfile 

Self. ca certs - ca certs 

Self. cert reqs - cert reqs 

super(). init  (*args, **kwargs) 


def get request(self): 

client, addr = super) get request() 

client ssl - ssl.wrap socket(client, 
keyfile - self. keyfile, 
certfile - self. certfile, 
ca certs - self. ca certs, 
cert reqs = self. cert reqs, 
server side - True) 

return client ssl, addr 





23 f fBFH3X^^ mixin 2$, HAI CRA HARSBAES. USD, Lë 
ET SSL BJ XML-RPC RRE ZIF: 








# XML-RPC server with SSL 
from xmlrpc.server import SimpleXMLRPCServer 


class SSLSimpleXMLRPCServer(SSLMixin, SimpleXMLRPCServer) : 
pass 


Here's the XML-RPC server from Recipe 11.6 modified only slightly to use SSL: 
import ssl 
from xmlrpc.server import SimpleXMLRPCServer 


from sslmixin import SSLMixin 


class SSLSimpleXMLRPCServer(SSLMixin, SimpleXMLRPCServer) : 
pass 


class KeyValueServer: 


_rpc_methods_ = ['get', 'set', 'delete', 'exists', 'keys'] 
def | init (self, *args, **kwargs): 
self. data = {} 


self. serv = SSLSimpleXMLRPCServer(*args, allow none-True, **kwargs) 
for name in self. rpc methods : 
self. serv.register function(getattr(self, name)) 


def get(self, name): 
return self. data[name] 


def set(self, name, value): 
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self. data[name] = value 


def delete(self, name): 
del self. data[name] 


def exists(self, name): 
return name in self. data 


def keys(self): 
return list(self. data) 


def serve forever(self): 
self. serv.serve forever() 
if | name == ' main ': 
KEYFILE-'server key.pem' # Private key of the server 
CERTFILE='server_cert.pem' # Server certificate 
kvserv = KeyValueServer(('', 15000), 
keyfile=KEYFILE, 
certfile=CERTFILE) , 


kvserv.serve_forever () 





(PRIX SARS ZS, (NOT CE AIBN xmirpc.client @RRERC. REZ 
URL FEE https: Bay, File: 








>>> from xmlrpc.client import ServerProxy 

>>> s = ServerProxy('https://localhost:15000', allow_none=True) 
>>> s.set('foo','bar') 

>>> s.set('spam', [1, 2, 3]) 

>>> s.keys 

['spam', 'foo'] 

>>> s.get('foo') 


'bar' 
>>> s.get('spam') 
[1, 2, 3] 


>>> s.delete('spam') 
>>> s.exists('spam') 
False 

>>> 





WF SSL € P'lmsK UE— ^ EE S3 & ARB [0] 3 ze VD for f LA BR 25 a UE nek 79 BR 25 gë de tt 

es Py UE CEESDES Fa UE ). ABN, SMARA-MVEAERH ARN 
zh, SPOS, AM, FHEStH-— Jf, RmROU—TEESBE XMLRPC i£ 
EIU BR AS SS UE: 








from xmlrpc.client import SafeTransport, ServerProxy 
import ssl 


class VerifyCertSafeTransport (SafeTransport): 
def | init (self, cafile, certfile-None, keyfile-None): 
SafeTransport. init (self) 
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self. ssl context = ssl.SSLContext(ssl.PROTOCOL TLSv1) 
self. ssl context.load verify locations(cafile) 
if cert: 

self. ssl context.load cert chain(certfile, keyfile) 
self. ssl context.verify mode = ssl.CERT REQUIRED 


def make connection(self, host): 
# Items in the passed dictionary are passed as keyword 
# arguments to the http.client.HTIPSConnection() constructor. 
# The context argument allows an ssli.SSLContect instance to 
# be passed with information about the SSL configuration 
s = super().make connection((host, {'context': self._ssl_context})) 


return s 


# Create the client proxy 

s = ServerProxy('https://localhost:15000', 
transport-VerifyCertSafeTransport('server cert.pem'), 
allow none-True) 





RRS ASHER 22828 22 Um, Br mRAGE AIE jhi l) P] tA EE SA. 
E BR25 88 4832 f A eg PARRA RBAN T : 








if name == ' main ': 
KEYFILE-'server key.pem' # Private key of the server 
CERTFILE-'server cert.pem' # Server certificate 


CA CERTS-'client cert.pem' # Certificates of accepted clients 


kvserv - KeyValueServer(('', 15000), 
keyfile-KEYFILE, 
certfile-CERTFILE, 
ca certs-CA CERTS, 
cert reqs-ssl.CERT REQUIRED, 
) 


kvserv.serve forever() 





Hr XML-RPC BP iMAiKIEB, BON ServerProxy AIDIEN F : 








# Create the client proxy 
s = ServerProxy('https://localhost:15000', 
transport-VerifyCertSafeTransport('server cert.pem', 
'client cert.pem', 
'client key.pem'), 
allow none-True) 





13.10.3 Wie 


Dër DACRE Min (AY ZA AAC E EE HUES SSL, GIE A DIE ze S 
]— 272 93x RN AACE key, ERU RIDE Sr en, 
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RER TEREZIE, &S—^-SSL Eim RRA T TATHTU— 22 fA UE 2 
ME, EPAuEBemSrcBMEGE GS —ÉAIOOEIsSBIRSHESES ERIS. WFOHMRSE, 
EMAER 38 SAN EB TUM EE SE] Verisign, Equifax gx Eft 2S 40 UM (BEA 
EAN) ZEIA 79 f H8 IA BR268S2F44, Strotz SER MIME 
PIRX., JSU, web MAG f EZANA, ER Kur 
HTTPS SIS EB AAIE WA RBI E, i ra, RiT AAA 
FEWE”, MRXEEGR: 


bash 96 openssl req -new -x509 -days 365 -nodes -out server cert.pem 
-keyout server key.pem 


Generating a 1024 bit RSA private key ......................... a... ++++++ 
EE 


writing new private key to 'server key.pem' 


You are about to be asked to enter information that will be incorporated 
into your certificate request. What you are about to enter is what is called a 
Distinguished Name or a DN. There are quite a few fields but you can leave 
some blank For some fields there will be a default value, If you enter °, the 
field will be left blank. 


Country Name (2 letter code) [AU]:US State or Province Name (full name) 
[Some-State]|:Illinois Locality Name (eg, city) |];:Chicago Organization Name 
(eg, company) [Internet Widgits Pty Ltd|:Dabeaz, LLC Organizational Unit 
Name (eg, section) ||: Common Name (eg, YOUR name) [|localhost Email 
Address |]: bash 96 


ZEISS DONS, Grënn Sen, Bi" Common Name “f(A 
Se SARS ashy) DNS EMA. AER SCC HUT, AMEA” localhost ", 
BU e Fd B s gene, 


—— BEGIN RSA PRIVATE KEY —  MIICXQIBAAKBgQCZrCN- 

LoEyAKF --f9UNcFaz5Osa6jfzqkbUl8sibxQrY3ZYC7juu  nLl1dZLn/ VbE- 
FITTAUOgvBtPv1qUWTJGwga62VSG10FEOODIx3g2Nh4sRf +rySsx2 
L4442nx0z4O5vJQTk6eRNHAZUUnCLS50--YvjyLyt7ryLSjSuKhCcJsbZgPwIDAQAB 
AoGAB5evrr7eyL4160tM5rHTeATlaLY3UBOe5Z8XN8Z6gLiB / 

ucSX9AysviV D/6F 30D6z2aL8jbeJclvHqjt0dC2dwwm32vV1I8mRdyoAsQpWmiqgXrkvP4Bsl04 Vp! 
Qt8xNSWO9SFhceL3LEvw9M8i9MV39viih1ILyHSOuHdvJyFECQQDLEjl2d2ppxND9 
PoLqVFAirDfX2JnLTdWbc--M11a9Jdn3hK FS8TcexfEnF Vs5Gavl1MusicY5K BOyIYPb 
YbTvqkKc7AkEAwbnRBO2VYEZsJZp2X0IZqP90v Wokkp Yx 

+PE4+c6MySDgaMcigL7v WDIHJG1CHudD09GbqENasDzyb2HAIWACzQJBAKDdkv 





-XXoW6gJx42Auc2WzTcUHCA eXR/ +BLpPrhKykzb- 
vOQ8YvS5W764SUO1lu1LWs3G +wnRMvrRvlM- 
CZKgggBjkCQQCG Jewto2+a +WkOKQXrNNSc- 


CDE5aPTmZQc5waCYq4UmCZQcOjkUOiN3ST1U5iuxRqfb V/ yX6fwOqh 
+fLWtkOs/ JAkA -FokMSxZwqRtfgOFGBfwQS/  iKrnizeanTQ3L6scFXI 
CHZXdJ3XQ6qUmNxNn7iJ7S/ LDawolQfWkCfD9F YoxBlg — END RSA 
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PRIVATE KEY — 
ARS SS EB SCF server_cert.pem ABRIU LEI: 


—— BEGIN CERTIFICATE — MIIC +DCCAmGgAwIBAglJAPMd 
-Fvi45js3MA0GCSqGSIb3DQEBBQUAMFwxCzAJBgNV BAYTAIVTM- 
REwDwYDVQQIEwhJbGxpbm9pczEQMA4GA1UEBxMHQ2hpY2FnbzEUMBIG 
AIUEChMLRGFiZWFGLCBMTEMXxEjAQBgNVBAMTCWxvY2FsaG9zdDAeFwOxMzAxMTEx 
ODQyMjdaFw0xNDAxMTExODQyMjdaMFwxCzAJBgNVBAY TAIVTMREwDwYDVQQIEwh. 
bGxpbm9pczEQMA4GATIUEBxMHQ2hpY2FnbzEUMBIGA1UEChMLRGFiZWFGLCBMTEMx 
EjAQBgNVBAMTCWxvY2FsaG9zdDCBnzANBgkqhkiG9w0BAQEFAAOBjQAwgYkCgYEA 


mawjS6BMgChfn/VDXBWs--TrGuo34-6pG1JfLIucUK2N2WAu47rpy9XWS5/1WxBSCE 
21DoLwbT79alFkyRsIGutIlUhtaBRNDgyMdANjYeLEX / q8krMdi 
+OONp8dM+DubyU 


O50nkTRwGVFJwi+dPmL48i8re68i0o0rioQnCbG2Y D8CAwEA AaOBwTCBvjAdBgNV 
HQAEFgQUrtoLHHgXiDZTr26NMmgKJLJLFtIwgYA4GA1UdIwSBhjCBg4AUrtoLHHgX 
iDZIr26NMmgKJLJLFtKhYKReMFwxCzAJBgNVBAYTAIVTMREwDwYDVQQIEwhJbGxp 


bm9pczEQMAA4GATIUEBxMHQ2hpY2FnbzEUMBIGA1UEChMLRGFiZWFGLCBMTEMXxEjAQ 


BgNVBAMTCWXxvY2FsaG9zdlIJAPMd--vi45js3MAwGA1UdEwQFMAMBAf8wDQY JKoZI 
hvcNAQEFBQADgYEAFci+dqvMG4xF8U TnbG WZJPIzJDRee6Nbt6AHQo9pOdAIMAu 
WsGCplSOaDNdKKzl --b2UT2Zp3AIWAQd51bouSNnRAM/ 
gnr9ZD1ZctFd3jS--C5XRp D3vvcW51AnCCCS80P6rXy7d7hTeFu5EYKtRGXNvVNd/ 
O6NALGDfirrOwxF3 Y= ——END CERTIFICATE— 


ZK, TATHAUUE-BOCUEZURSIS SSL AKERA. EPRA F 
e Pm, MAM AREAS, jEDUlDLZ e ATP, 

ZS mS, SIE E UE REN Er A EB. WRT 
ENA, fing UA TES F mE lA BABAR CRA, ege, BR 
$558 EC DEIER, £A URL BEBSRIO ZEURTERJUEB KR E zB LE PR 

ARS gá tp 86 RETE ZEB EE Walt), WRENS, SPmBBaRC 
HIMARA ut vr, ARS EE tE RE BE EE BIRR MB LA SP Vm UE 3. 

SD f BE PR SCENHS R7 (RBS DIAS BR SS OL SSL ANS, p RE — 4 Aí lr 
AmE. MEMBZSSA WHI, MERAY AT el Min Ce DIEBUS. 
IE, HBT E ^^ 


13.11 11.11 xt7z|[B]f£3$ Socket HHA 


13.11.1 jo) 


TAZA Python BET SSES CC ip, MBSR MITA BISA TRIS A — 1 RR 
Besser, Hai, (Erik S SRS tEAM, (BIESCERRJIHINGE 
set A ` aS PATH, 
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13.11.2 fF RHE 


zo e I ZE, TERREINE, TE Unix Hz 

, (he) se SA Unix HERS, ME windows LARSSPARABEE. Ait 
cs ANRA ZEE, pus multiprocessing SERIES UEBER 
SE E, 


— H — ot £ FS ole (fg sj DA (# FH multiprocessing. reduction HR fy 
send handle () n recv handleO GI zip at 23 EISE S Hr be, MIB 
AIF ER T RESA : 








import multiprocessing 
from multiprocessing.reduction import recv handle, send handle 
import socket 


def worker(in p, out p): 
out p.close() 
while True: 
fd = recv handle(in p) 
print('CHILD: GOT FD', fd) 
with socket.socket(socket.AF INET, socket.SO0CK STREAM, fileno-fd) as s: 
while True: 
msg = s.recv(1024) 
if not msg: 
break 
print('CHILD: RECV {!r}'.format (msg) ) 
s.send(msg) 


def server(address, in_p, out_p, worker_pid): 
in_p.close() 
s = socket.socket(socket.AF INET, socket .SOCK_STREAM) 
s.setsockopt (socket .SOL_SOCKET, socket.SO_REUSEADDR, True) 
s.bind(address) 
s.listen(1) 
while True: 
client, addr = s.accept() 
print ('SERVER: Got connection from', addr) 
send_handle(out_p, client.fileno(), worker_pid) 
client .close() 


if name == ' main ': 
c1, c2 = multiprocessing.Pipe() 
Worker p = multiprocessing.Process(target=worker, args-(ci1,c2)) 


worker p.start() 


server p - multiprocessing.Process(target-server, 
args-(('', 15000), cl, c2, worker p.pid)) 
server p.start() 


ci.close() 
c2.close() 
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fr^ BI HP, MASHER GIS ET — A multiprocessing HBAR, BR 
Sat ITT ^ socket ZE See Ce EEN, IEN IN ISS recv handleO 
Zeg Lise rte, SARS SEU EN, CHA socket 
X HBXNRHÉX send handle O (RALF TL ÍEXETETEUM SI socket Je a] 8 Pim 
DEAH, Elte. 


UREA Telnet KATE ERSAS zs, FINn E MNARA : 
bash % python3 passfd.py SERVER: Got connection from (‘127.0.0.1’, 55543) 
CHILD: GOT FD 7 CHILD: RECV b’Hellorn’ CHILD: RECV b'Worldrn' 


Ub ll Se ES Sënn ze BR S Se UU BA] SS Fai socket SC E418 25 9h — TA [e] RS) ETE 
REIS, ASA MMRASHRREHAAUER, ZJ Sis F — EB. 


13.11.3 iit 


WF ASB ERR RAE A E] BES Z [8] fe IAT BUS TT AIDE, (Fe, B 
HREBENI RRABJIBTRHEILER. Ian, fE—^- S TANISS Er, fim UA 
BZ Python ARABS, TSCA HIATT 3828 RC RER SR OK SCIL $3 815) f. 

send handle() I recv_handle() KRR AEA ARF multiprocessing EIS, JP 
ENKS SEVER (S8 11.77), REMERNS Unix HERS Windows 
Bie. PIM, (RRICALEBROSSETULTE S e AARIA ERKA. FI = BR HS 
SUIT : 








# servermp.py 

from multiprocessing.connection import Listener 
from multiprocessing.reduction import send_handle 
import socket 


def server(work_address, port): 
# Wait for the worker to connect 
work serv = Listener(work address, authkey-b'peekaboo') 
worker - work serv.accept() 
worker pid = worker.recv() 


X Now run a TCP/IP server and send clients to worker 
s = socket.socket(socket.AF_INET, socket .SOCK_STREAM) 
s.setsockopt (socket .SOL_SOCKET, socket.SO_REUSEADDR, True) 
s.bind(('', port)) 
s.listen(1) 
while True: 

client, addr = s.accept() 

print('SERVER: Got connection from', addr) 


send_handle(worker, client.fileno(), worker_pid) 
client .close() 
if | name == ' main ': 

import sys 

if len(sys.argv) != 3: 
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print('Usage: server.py server address port', file-sys.stderr) 
raise SystemExit(1) 


server(sys.argv[1], int(sys.argv[2])) 





IBITXSARS SS, RBM python3 servermp.py /tmp/servconn 15000 , LS 
HARTER : 








# workermp.py 


from multiprocessing.connection import Client 
from multiprocessing.reduction import recv_handle 
import os 

from socket import socket, AF_INET, SOCK_STREAM 


def worker(server address): 
serv = Client(server address, authkey=b'peekaboo') 
serv.send(os.getpid O) 
while True: 
fd - recv handle(serv) 
print('WORKER: GOT FD', fd) 
with socket(AF INET, SOCK STREAM, fileno-fd) as client: 
while True: 
msg = client.recv(1024) 
if not msg: 
break 
print('WORKER: RECV {!r}'.format (msg) ) 
client .send (msg) 
if name == ' main ': 
import sys 
if len(sys.argv) != 2: 
print('Usage: worker.py server_address', file=sys.stderr) 
raise SystemExit (1) 


worker (sys.argv[1]) 





Säit, HWT pythons workermp.py /tmp/servconn . 88 RR fi FH 
Pipe() DC See — HER, MRA (835 EIU UNIX Siz == DESS AIS ie 
FAY sendmsgO AE, RAIXAHRAAAB, MüiSBRHERK( ERNA 
J —TRSCHI : 








# server.py 
import socket 


import struct 


def send fd(sock, fd): 


III 


Send a single file descriptor. 
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def 


if 


Dame == ' main ` 


sock.sendmsg([b'x'], 

[(socket.SOL_SOCKET, socket.SCM RIGHTS, struct.pack('i', fd))] 
ack - sock.recv(2) 
assert ack -- b'OK' 


server(work address, port): 

# Wait for the worker to connect 

work serv = socket.socket(socket.AF UNIX, socket .SOCK_STREAM) 
work serv.bind(work address) 

work serv.listen(1) 

Worker, addr - work serv.accept() 


X Now run a TCP/IP server and send clients to worker 
S = socket.socket(socket.AF INET, socket .SOCK_STREAM) 
s.setsockopt (socket .SOL_SOCKET, socket.S0 REUSEADDR, True) 
S.bind(('',port)) 
s.listen(1) 
while True: 
client, addr = s.accept() 
print('SERVER: Got connection from', addr) 
send_fd(worker, client.fileno()) 
client .close() 


import sys 

if len(sys.argv) != 3: 
print('Usage: server.py server_address port', file=sys.stderr) 
raise SystemExit (1) 


server(sys.argv[1], int(sys.argv[2])) 





LIES Sep IECH, 








# worker. py 
import socket 
import struct 


def 


recv_fd(sock): 


Receive a single file descriptor 


pad 


msg, ancdata, flags, addr - sock.recvmsg(1, 
socket.CMSG LEN(struct.calcsize('i'))) 


cmsg level, cmsg type, cmsg data = ancdata[0] 
assert cmsg level == socket.SO0L SOCKET and cmsg type == socket.SCM RIGHTS 
Sock.sendall(b'OK') 


return struct.unpack('i', cmsg data)[0] 


def worker(server address): 
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serv = socket.socket(socket.AF UNIX, socket .SOCK_STREAM) 
serv.connect(server address) 
while True: 
fd - recv fd(serv) 
print('WORKER: GOT FD', fd) 
with socket.socket(socket.AF INET, socket.SO0CK STREAM, fileno-fd) as client: 
while True: 
msg = client.recv(1024) 
if not msg: 
break 
print('WORKER: RECV {!r}'.format (msg) ) 
client .send (msg) 


if __name__ == 
import sys 
if len(sys.argv) != 2: 


print('Usage: worker.py server_address', file=sys.stderr) 


__main ` 


raise SystemExit (1) 





worker (sys.argv[1]) 





MOR RAR E (IR B] FE Fe rn fe B SC PETRO IS, WË S I] EL f — E Se JD s 4B c 
Ri, tea Unix Network Programming by W. Richard Stevens (Prentice Hall, 
1990) . fE Windows E fR iE X Ff xf Unix E — BJ, BMAF 
multiprocessing.reduction HDURICAOS RH TL TEES, 


13.12 11.12 ERRIRE IO 


13.12.1 (537 


(sri ECT St Riek ES 1/0 NE, SAKES CHIRE 
SURE LIF, ek Di CAA AE P= ET Z ZU 


13.12.2 fiti 733€ 


FRA 1/0 ZI: ESRUES ZEE 1/0 HF (EEAS ) HEATER aa == 
ABMS, (USD, KARERA socket LHR, CARRA—t receive BH, 
SA Te ARATE MAA FARSI, (FASO RE eee, SEI OR DO 
FRA] RED LA— “SSE y — ARRAN SS EREER AERA: 








class EventHandler: 
def fileno(self): 
'Return the associated file descriptor' 
raise NotImplemented('must implement') 





def wants_to_receive(self): 
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'Return True if receiving is allowed' 
return False 


def handle receive(self): 
'Perform the receive operation' 
pass 


def wants to send(self): 
'Return True if sending is requested' 
return False 


def handle send(self): 
'Send outgoing data' 





pass 





J ZSBSCDME Mur EN E UL TRESUREBS ER PESE : 











import select 


def event loop(handlers): 
while True: 
wants recv = [h for h in handlers if h.wants to receive()] 
wants send = [h for h in handlers if h.wants to send) 
can recv, can send, _ = select.select(wants recv, wants send, []) 
for h in can recv: 
h.handle receive() 
for h in can send: 
h.handle send() 








AGIAN APB select) ^^ WA, CATER AMEE. TE 
B® ``select() ZB, MIB MA io) PAA sR REM —MEBRRRMAE, SA 
Rei RESIROEAS selectO , SAR select O ROA EE FE SE ERR BINE RAMA 
FZ, ARIMA handle receive O Bk handle send) DERRER. 


Am 53 FATE AAT R, EventHandler HRASRAE., int, FIS EPS SB 
EF UDP MRR BU REIS DIT : 


import socket 





import time 


class UDPServer(EventHandler): 
def . init (self, address): 
self.sock = socket.socket(socket.AF INET, socket .SOCK_DGRAM) 
self.sock.bind(address) 


def fileno(self): 
return self.sock.fileno() 


def wants to receive(self): 
return True 


class UDPTimeServer (UDPServer): 
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def handle receive(self): 
msg, addr - self.sock.recvfrom(1) 
self.sock.sendto(time.ctime().encode('ascii'), addr) 


class UDPEchoServer (UDPServer) : 
def handle receive(self): 
msg, addr - self.sock.recvfrom(8192) 
self.sock.sendto(msg, addr) 
if | name == ' main ': 
handlers - [ UDPTimeServer(('',14000)), UDPEchoServer(('',15000)) ] 
event loop(handlers) 





NUGGEERAUS, BUB SAI —^ Python MARERE: 








>>> from socket import * 
>>> s = socket(AF INET, SOCK DGRAM) 
>>> s.sendto(b'',('localhost',14000)) 


>>> s.recvfrom(128) 

(b'Tue Sep 18 14:29:23 2012', ('127.0.0.1', 140000) 
>>> s.sendto(b'Hello',('localhost',15000)) 

5 

>>> s.recvfrom(128) 

(b'Hello', ('127.0.0.1', 15000)) 

>>> 





Sr TCP RB BSSMSA—-A, ANS—-TEP iPS sat — ^ STR KE 
ISS, FMEA TCP WES Pints: 








class TCPServer(EventHandler) : 
def _init__(self, address, client handler, handler list): 

self.sock = socket.socket(socket.AF INET, socket.SO0CK STREAM) 
self.sock.setsockopt(socket.SO0L SOCKET, socket.S0 REUSEADDR, True) 
self.sock.bind(address) 
self.sock.listen(1) 
self.client handler - client handler 
self.handler list - handler list 


def fileno(self): 
return self.sock.fileno() 


def wants to receive(self): 
return True 


def handle receive(self): 
client, addr = self.sock.accept() 
# Add the client to the event loop's handler list 
self .handler_list.append(self.client_handler(client, self.handler list) 


class TCPClient(EventHandler): 
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def _ init__(self, sock, handler list): 
self.sock = sock 
self.handler list = handler list 
self.outgoing = bytearray() 


def fileno(self): 
return self.sock.fileno() 


def close(self): 
self .sock.close() 
# Remove myself from the event loop's handler list 
self.handler_list.remove(self) 


def wants_to_send(self): 
return True if self.outgoing else False 


def handle_send(self): 
nsent = self.sock.send(self. outgoing) 
self.outgoing = self.outgoing[nsent:] 


class TCPEchoClient(TCPClient): 
def wants to receive(self): 
return True 


def handle receive(self): 
data = self.sock.recv(8192) 
if not data: 
self.close() 
else: 
self.outgoing.extend(data) 
if | name Á == ' main ': 
handlers - [] 
handlers.append(TCPServer(('',16000), TCPEchoClient, handlers)) 
event loop(handlers) 





TCP fT BJ X8 gaze JA RET 28 AHS ster Um BRE, WE ERE, 
— SATAY ARES SR BNSF SIA, Otem HIE, STEEP TURA 
WIES, WRMISTEFHHLBA Telnet RAUL, 181 ep RS B] s 
An, FA CHERISHES SP mete, 


13.12.3 Wie 


SEER E PR BAIS FARES REE E TRU) DIT ARZTL.  SEERBJSCHUR T TUS EDS 
MAT REAR, BEERA, WAE T 36 1889483 E SEN) socket, # 
FATT A ERLE. 


FRZ) 1/0 BJ— n] BERf Abe EC RENMBIE RAW RE, SE SEI 
FEMS IAI, (SUN, select () HA ( MAM SAY ) SESSUTA BU socket TERI 
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CNP —ThrES A, PARE — RE, SES EES HILL, 


Sea) 1/0 Bk sai; E ERIEBJ[e) 2E Lal, SUSRTETISRUEREIE S7; ADB3E SA 
{1J—TSENITE, CORSA AAV, RÉI IS SR aM RASA 


tae, El SE GEIER DH SS, MAHSSRMETS Heer, 


XY T EE AERIS EE SCH 
A, ERHEAMMP5 A SEI GES ST ep Dn, FIHBJ0I ms Se 


concurrent.futures fRiRKMH: 








from concurrent.futures import ThreadPoolExecutor 
import os 


class ThreadPoolHandler (EventHandler) : 
def _ init__(self, nworkers): 

if os.name == 'posix': 
self.signal_done_sock, self.done_sock = socket.socketpair () 

else: 
server = socket.socket(socket.AF_INET, socket .SOCK_STREAM) 
server.bind(('127.0.0.1', 0)) 
server. Listen) 
self.signal done sock = socket .socket (socket .AF_INET, 

socket .SOCK_STREAM) 

self Signal done sock connect (server. getsockname() ) 
self.done sock, _ = server.accept() 
server.close() 


self.pending - [] 
self.pool = ThreadPoolExecutor (nworkers) 


def fileno(self): 
return self.done_sock.fileno() 


# Callback that executes when the thread is done 
def _complete(self, callback, r): 


self .pending.append((callback, r.result())) 
self.signal_done_sock.send(b'x') 


# Run a function in a thread pool 

def run(self, func, args=(), kwargs={},*,callback): 
r = self.pool.submit(func, *args, **kwargs) 
r.add_done_callback(lambda r: self._complete(callback, r)) 


def wants_to_receive(self): 
return True 


# Run callback functions of completed work 
def handle receive(self): 
# Invoke all pending callback functions 
for callback, result in self.pending: 
callback(result) 
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self.done sock.recv(1) 
self.pending - [] 





ERER, runO ATARI LACAN, MESES. Chan 
TIFE A ThreadPoolExecutor Lill, PI—-MERSMAT BARNS +E, 
ATTRAC, RNB Y socket ER EZ) SESS ENARA BAB 
MOB, CAHTAR complete) Hi, TD socket EE ATE m 
BIS HER EAA AZAR AAR, filenoO AiAIREAIAYAB* socket, 
Ub, XSFRDRSAN, CHRIS AIM, SAG handle_receive() HiAMRMIAFA 
MEZEL FATA. IBEQUE, WS lA ERECT. Fae 
PARRER, TBA SU (EAS RAEN ITS: 








# A really bad Fibonacci implementation 
def fib(n): 
if n < 2: 
return 1 
else: 
return fib(n - 1) + fib(n - 2) 


class UDPFibServer(UDPServer): 
def handle receive(self): 
msg, addr - self.sock.recvfrom(128) 
n = int(msg) 
pool.run(fib, (n,), callback-lambda r: self.respond(r, addr)) 


def respond(self, result, addr): 
self.sock.sendto(str(result).encode('ascii'), addr) 
if | name == ' main ': 
pool = ThreadPoolHandler(16) 
handlers - [ pool, UDPFibServer(('',16000))] 
event loop(handlers) 





TAMERS, DEER Python DEEN: 








from socket import * 

Sock = socket(AF INET, SOCK DGRAM) 

for x in range(40): 
Sock.sendto(str(x).encode('ascii'), ('localhost', 16000)) 
resp = sock.recvfrom(8192) 
print (resp [0]) 





PiZREREROPSSHATAMEF, Dt Sun HEF, RIZ 
EE ECS SSMU, 

eame Y Ah, MARMA SYS ? witha, (nr 
SO LASER EES NM SARE, Hit, WRK BARE, (HOB EE R X EG iz 
RAT SAMBORA, (AM HAMS, SAMARAS EA 
f, BS 12.12 Jv 83—^ DIE, 
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13.13 11.13 AZoX SHU AHA 


13.13.1 [n] ii 


TERINA ERR AMR ERR ARER, JEE E k: ZEB) ETE, 


13.13.2 PERDR 


LIDD memoryviews REES S AGB: 








# zerocopy.py 


def send from(arr, dest): 
view = memoryview(arr).cast('B') 
while len(view): 
nsent - dest.send(view) 
view - view[nsent:] 


def recv into(arr, source): 
view = memoryview(arr).cast('B') 
while len(view): 
nrecv - source.recv into(view) 
view = view[nrecv:] 





AS Minis, BAAE—MB socket ERAS BE P ua? PF. : 








>>> from socket import * 

>>> s = socket (AF_INET, SOCK_STREAM) 
>>> s.bind(('', 25000)) 

>>> s.listen(1) 

>>> c,a = s.accept() 

>>> 





ESP iin (052 "RER EE ) : 








>>> from socket import * 

>>> c = socket(AF_INET, SOCK_STREAM) 
>>> c.connect(('localhost', 25000)) 
>>> 





AS AY EB pm eR RE eer — SARE, he Mën, of lët array Ë 
IRIX numpy IASB RA: 








# Server 

>>> import numpy 

>>> a = numpy.arange(0.0, 50000000.0) 
>>> send from(a, c) 

>>> 


# Client 
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>>> import numpy 

>>> a = numpy.zeros(shape-50000000, dtype-float) 

»»» a[0:10] 

arrayC[L 0., Oc, Dos "Das Dax 0., Oig "Dax Oez DA 
>>> recv_into(a, c) 

>>> a[0:10] 

array([ 0., 1., 2., 3., 4., 5., 6., 7., 8, 9.]) 
>>> 





13.13.3 Wie 


TERENA EMIS, BC me SCH E / TS XS 21 
ARR. ME, BEMIS, (Ma) BB CURED Us fe bk RSD, 
ENEE EE MOR CBS SRV RUPES EA, ADARA 
FARA RHA BE — KIER IERIE RBA BR, 

HA 7H ze ESR PA tell Fe 2 £6 258 —— 0] BE ERAS A RA SEDER, Nit, 
PUEm EZ EZUEBJ—^ EB. alem LI SE DONS, DDT SST SE 
ASNE RHR. 

ATE AAG f ERRAR. ARC, DAFARN E— TE fr 
TREA. MAER, AFERE DAS F8] 85] 75 z RR AS [8] 2S Oe Se H 
Be. < EE FRX MAAR AY: 











view = memoryview(arr) .cast('B') 





ele — S 24ZH arr JETER RRA-TARS FADARE., Gr 4185642 S 
Z8 socket AKER, HO socket.send() BK send.recv_into() , TEPJEB, AEDA 
BE TS gielt re Xk. PIM, sock.senaO HHRMUNFHRERENMAESE 
f, send.recv into O f&FHiX VADE ARRIBA AK, 


RI RAISE RAR socket GÉIE RT BE EUER TER A fS. RR, Fee PR 
Z^ [sl senaO FI recv_into() REMEN., THD, FARRE, WRAK 
(lee e PRERA ME, Sr DOHIER SH SS, Att, xt 
FEI ALE YS fU ER fE. 

jx EE £ 7" la] sip) AE FZ > EL IER zo 2118 £ le Sg e, WE CRMA EC 
"TD Ss ROS REE RA ARGIS DIN rt DEN, PS AIS DO, 
AS nipi BGAN AGAR, MAB RIKI. 
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CHAPTER 


FOURTEEN 


Si Eer 


NFHR, Python BS TRHEKHBSe 837575, BIS ATE, WATE, URS 
S HER AT SEP BAMHI. 3x — S FEES UTER RES RES ARD, eiii HE 
ZÓ* TE BUNUL ROT ANSE. 

(R22 ds =E AVE PALA ARS, AGRIBIDGEABUTEFE Spee Alt, += 
MESA e — h SIA) RURAL C. 


Contents: 


14.1 12.1 z) 51714 


14.1.1 o) 


Gr 


HE TD Fe Ft RAT ATS Bl E/E 


14.1.2 FRA 


threading HEB] UEF JRA REPTE DEE Python DD ol DLIRPS DONS, fan] 
LAB 32 —S Thread WRIA MBATH RA target SAAC TA AMR, F 
DIS — ^ 8) SHIFT: 








# Code to execute in an independent thread 
import time 
def countdown(n): 
while n > 0: 
print('T-minus', n) 
n -== 1 
time.sleep(5) 


# Create amd launch a thread 

from threading import Thread 

t = Thread(target=countdown, args=(10,)) 
t.start() 








440 





(Python Cookbook) #=hk, Release 1.0.0 





HREF- EN Nee E, ZAMRARSIZAT, PRAEGER start O 
Jk GHUUBFB start O HAAN, EAR UREESXEKBJESZL, HIERE EAR 
PUREA ZAM), Python FREU fe TE — 7 8 TRBU Z8 ZAR ZR PHT C H Gi + 
POSIX EtA Windows BEIS ), HAIRS HIRERAREMBE, En D 
Jan, IRATE BARRE, (ej bl S 18— ^ ZXREXPERBJAAZS,. BEAL 
Gilet 








if t.is aliveO: 
print('Still running') 
else: 
print('Completed') 





fiti S] LA — SEMA BS AE, FAS CALL: 








t.joinQ 





Python MERR fz Pi BAAS 8028 LE f A ARTA BMRB. WESC] 
IBA sk aTe, MASSER k E. PM: 








t = Thread(target=countdown, args=(10,), daemon=True) 
t.start() 





BEREDAS, MY, GE EES EBI BAS, E ron Erop 
ADREF, F#RAAS IMAM SI. MEAR kE, EC 2215 lË 
=, JB DIR, HAAMTHHSRA. MURRER, (SSC 
ANDO, Ham, MRTE, BA ET E a EE Rae TJ 
RRE. fam UB LOSSEN A TA: 








class CountdownTask: 
def ` init (self): 
self. running - True 


de 


Fh 


terminate(self): 
self._running = False 


de 


= 


run(self, n): 

while self. running and n > 0: 
print('T-minus', n) 
n == 1 
time.sleep(5) 


= CountdownTask() 

= Thread(target=c.run, args=(10,)) 

start () 

terminate() # Signal termination 

joinO # Wait for actual termination (if needed) 


ct o ct ct o 





QOS 2% FE HT ER 1/O AFERE, ABZ B) ae TAR LE ZEE TS GB ATE 
Bp Se SES ee, COW, AUSSER See I/O REE, Chix 
ATARE, Dette S El E Ce Y. SICA EIER, (SE SEA 
FRRBAT BIDAR OST, DIST: 
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class IOTask: 
def terminate(self): 
self. running - False 


def run(self, sock): 
# sock is a socket 
Sock.settimeout (5) # Set timeout period 
while self. running: 
# Perform a blocking I/O operation w/ timeout 
try: 
data = sock.recv (8192) 
break 
except socket.timeout: 
continue 
# Continued processing 


# Terminated 
return 





14.1.3 iit 


EET ERE SES (GIL) MRA, Python HAS BR 1 [s] — Es] Z0] 3 S6 YF — 4 £x a 
Hir rbl ATLA, Python WARE EES AFUE 1/O MAhBEHAMT 
ABA SIS = f$ 1/0, Sf A SUE EESKEUBUR SESS), MRERESSMIBBHAT 
BJi rei un SERUCESS 


^ —— Thread RR SCHO 








from threading import Thread 


class CountdownThread (Thread): 
def _init__(self, n): 

super().__init__Q© 

self.n = 0 

run(self): 


while self.n > 0: 


de 


= 


print('T-minus', self.n) 
self.n -= 1 
time.sleep(5) 


c = CountdownThread(5) 
c.start() 





SPL LE, (ës DICH MF threading Æ, rbl pos EE (S 
WR ee LUR br Ep. ARA E5 threading HAAN, 
ee EE DK GET EE EE E e 
X. Ceo, May LA multiprocessing MIRE—S SIVAN: 
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import multiprocessing 

c = CountdownTask(5) 

p = multiprocessing.Process(target-c.run) 
p.start() 





BRER, ix ER(ttS MIS DT CountdownTask SBLUIRWFRMWHARFE ( Z 
tz, 2 HRSS ) RMN. 


14.2 12.2 JER SSC aW 


14.2.1 a 


TEZA f — XR, (ÉIER DC T. 


14.2.2 ROR 


X12 89 — 7 X UE ze Sp IE H E rer DIE SP] Will, R CDR 
(h2 t= Fe Bi IEN RE DI SOR E EI CRSA, ATES e] RURAL 
ABERE, ATM AML, WNBA threading FAN Event WR, 
Event WREST AAR ENE Sim, Ce SS ES E, E 
Piet, event JS OD DIE S edi SE IR, MRES A event WR, 
Mix event HREH, MAANAKAI e Ze Au E — + 
FSU T event IS DOE En EI E J, CHARMMA SET event TRAY 
tz. MUSEL E BE J ELI] event WR, MACOS, 
Bisi", Pike SUE Event RATER REI: 








from threading import Thread, Event 
import time 


# Code to execute in an independent thread 
def countdown(n, started_evt): 
print ('countdown starting') 
started evt.set() 
while n > 0: 
print('T-minus', n) 
n == 1 
time.sleep(5) 


# Create the event object that will be used to signal startup 
started_evt = Event() 


# Launch the thread and pass the startup event 
print('Launching countdown') 

t = Thread(target-countdown, args-(10,started evt)) 
t.start() 
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# Wait for the thread to start 
started evt.wait() 
print('countdown is running') 





Säin Hirst ERIC, "countdown is running” MÆRE "countdown starting” Z 
Int, GEB EF event RNAI, FEER SZ) countdown O GÉIE LH 
Jane, FAERIT. 


14.2.3 iit 


event WRT PRE, MEH, ÓRGUER—^M event WR, tRNR AA 
WR, —BxxPWRRRBAR, Gro zer REMY clear() DARE 
Ë event WR, (BHPMERARESH IE event TRANCE. (ROAR RET 
WS, TMB ESSE Bale, MARLEE event ISS DU E ES EE 
RSX event NEZ BUT). WUES ur SE IS SE SER event WR, tn 
Brit (AA Condition HRRRE., FRACS Condition WRH rr RS 
NZ, SAENABNHN f, BithAteapay DA 3: 








import threading 
import time 


class PeriodicTimer: 
def _ init__(self, interval): 
self._interval = interval 
self._flag = 0 
self._cv = threading.Condition() 


def start(self): 
t = threading. Thread (target=self.run) 
t.daemon = True 


t.start() 


def run(self): 


bb 


Run the timer and notify waiting threads after each interval 
while True: 
time.sleep(self. interval) 
with self. cv: 
self. flag “= 1 
self. cv.notify allO 


def wait for tick(self): 


EET 


Wait for the nest tick of the timer 
with self._cv: 
last_flag = self._flag 
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while last flag -- self. flag: 
self. cv.wait() 


# Example use of the timer 
ptimer - PeriodicTimer(5) 
ptimer.start() 


# Two threads that synchronize on the timer 
def countdown(nticks): 
while nticks > 0: 
ptimer.wait for tick() 
print('T-minus', nticks) 
nticks -- 1 


def countup(last): 
n = Ü 
while n < last: 
ptimer.wait_for_tick() 
print('Counting', n) 
n += 1 


threading.Thread(target-countdown, args=(10,)).start() 
threading.Thread(target=countup, args=(5,)).start() 


event SD. "E E SE CES JANAREN £ SACHA. MRR 
ARISE, Break Condition NICK EM, SLP 
Fife S BSAC: 


# Worker thread 

def worker(n, sema): 
# Wait to be signaled 
sema.acquire() 











# Do some work 
print('Working', n) 


# Create some threads 

sema - threading.Semaphore(0) 

nworkers - 10 

for n in range(nworkers): 
t - threading.Thread(target-worker, args-(n, sema,)) 
t.start() 











iBT EXE Eichten, (BasOS8tsimet. RBAAMBN 
RTE SIRES E SRESSREM, RA-TRESRABFAT, m, 
WIN: 





>>> sema.release() 
Working 0 
>>> sema.release() 
Working 1 
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>>> 





abba K P DIE a][s] z [8] RE (Can c E tt, Iren Tue FB 
BASU SET 2 FE [e] fes SX eb 8T EAE SES Actor, AA Actor SH SKS A, 
F- PRAMA, m Actor RAZE 12.10 WTA. 


14.3 12.3 Z23985 145 


14.3.1 o 


DD e eer, MRTA ER Eee E ek 


14.3.2 APRH Se 


M) — ^ ZEB IS — o ERAS Su J ER EOS R7S z RIBERL IEA queue EPA 
f. PE-S NRR Queue WR, HAW put O Al get ERIE 
3KIS] BA S1] FR SX E ERIU ER. IM: 


Queue JS 1⁄2 6) @ FER, PUI TES SABES Z< oH ER NL 
Ja, SPARS, WAEA K RBUXBHIBRISESS—EEN —43SFHBJ 
RAREN PRAEAN, KRAANA, RIETI. fl 
t] : 








from queue import Queue 
from threading import Thread 


# Object that signals shutdown 
_sentinel = object() 


# A thread that produces data 
def producer (out_q): 
while running: 
# Produce some data 


out_q.put (data) 


# Put the sentinel on the queue to indicate completion 
out q.put( sentinel) 


# A thread that consumes data 
def consumer(in ol: 
while True: 
# Get some data 
data = in q.getO 


# Check for termination 
if data is  sentinel: 
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in q.put( sentinel) 
break 


# Process the data 





AARE T REERBUIE7S : iB BABI MME ZB XE CANS BA 21] 
tB, zez, Gr, BUS DA 2189; s 8 MAERT. RE 
Hal Bz LBS x FR epa fs nl, Suel B Cie wee CHAE AS TERRI 
Prae BUR] > WL tol AR SHEET le, Hx DLAI Awe EAI Condition ERES 
Hae Zë. PARCIA AR I SDfISUs—-^- xTEXCBUULTESREATU, YO) 1.5 p 

STAN ABA. 








import heapq 
import threading 


class PriorityQueue: 
def _ init__(self): 
self._queue = [] 
self._count = 0 
self. cv = threading. Condition() 
de 


ts 


put(self, item, priority): 

with self. cv: 
heapq.heappush(self. queue, (-priority, self. count, item)) 
Self. count += 1 
self. cv.notifyO 


de 


Fh 


get (self): 
with self._cv: 
while len(self._queue) == 
self. cv.wait() 
return heapq.heappop(self. queue)[-1] 





fs FB BA FISH CT IEEE E Sr EI, AREY, BRIE, (RADE 
AME Te UA ZA HR AY ZI ET Z BY dt UU BY BH 3T 98 LER, ES iE BA FUSE IS E 
EUKTCBABUBERME, Hu Fi x 4 0) rB8J task doneO #ll join O : 








from queue import Queue 
from threading import Thread 


# A thread that produces data 
def producer (out_q): 
while running: 
# Produce some data 


out_q.put (data) 


# A thread that consumes data 
def consumer (in_q): 
while True: 
# Get some data 
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data = in q.getO 
# Process the data 


# Indicate completion 
in_q.task_done() 


# Create the shared queue and launch both threads 
q = Queue() 

ti = Thread(target=consumer, args=(q,)) 

t2 = Thread(target=producer, args=(q,)) 
ti.start() 

t2.start() 


# Wait for all produced items to be consumed 
q.joinO 





MI — DARRERE ^ RRB” BARNET EM RIAN BUSES, n 


BT LAFES Rik EA — Event WE — EA, ite "EP B 
Event RIK HS RETSBS SERE P. ARIMA: 


LP Dër 








from queue import Queue 
from threading import Thread, Event 


# A thread that produces data 
def producer(out_q): 
while running: 
# Produce some data 


# Make an (data, event) pair and hand it to the consumer 
evt = Event () 
out q.put((data, evt)) 


# Wait for the consumer to process the item 
evt.wait() 


# A thread that consumes data 
def consumer(in ai: 
while True: 
# Get some data 
data, evt = in q.getO 
# Process the data 


# Indicate completion 
evt.set() 
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14.3.3 iit 


BT i8 RA Pl AES Z kirE E Z Mia F 2 SCRA, MEREN 
JJBS IE ES SEIS, DE DC EE rR (EFI IE ftp E E B] e] 2 US, REARS 
(RAFAL C/V. (ak, SERA ix METI SS vil n] LA RESI SE X 
MAI, COM, Mal CREP MAS ETE EE 2287) fb x Z8 AIO 7C RS EAE JE 
EMR, SS aler Senn, GIL air ze ISS ID 2 
FARGEN, FEAE EERE ENR A MRMBOM RANKS 
RS, ABIES RBA ERA Ra CAD: BE SR RATA) RAA 
WRAVAE DL, PSO: 








from queue import Queue 
from threading import Thread 
import copy 


# A thread that produces data 
def producer (out_q): 
while True: 
# Produce some data 


out_q.put (copy .deepcopy (data) ) 


# A thread that consumes data 
def consumer(in_q): 
while True: 
# Get some data 
data = in_q.get() 
# Process the data 





Queue WREK-LKE SAIL PRAISE. COME BIE Queue MRA 
REDERI size SARIRI ARIEI IPH Sens, WF “Pe” E BR 
E HERBZSHA, AWARE AM E ERES MN, bee, —+ "4 
PA” PSMA RS UBedq “AR” EER, 882 655 FBISIXE AUINISBA BUS 
BY UATEBA FYB emp ES EB EE A a, UA SOR TRUE B) na jJ B š TI EET IS bL tpi SX 
Sms, Zen Tel "miS = — Ste SUEDE 
ie, "US SIE CARRERA NRR SoM, GD ra 
i URBE FR TRECE Heer ELA BAAS) eal, getO F putO AAE SE 
DEER E RSEN, DIA: 








import queue 
q = queue.Queue() 


try: 
data = q.get(block=False) 
except queue.Empty: 


try: 
q.put(item, block=False) 
except queue.Full: 
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try: 
data = q.get(timeout-5.0) 
except queue.Empty: 





IX EER (FAB PJ DA FAR it $6 Z4 PT RES ERATURE AACR te, COX, 
— ^ 3EPHZERS put O. 7375 0— SAEAN SEER, RASC PRESE RATA 
DEI, Haat — 98 Be fS SERE. 








def producer(q): 
try: 
q.put(item, block-False) 


except queue.Full: 
log.warning('queued item %r discarded!', item) 





SIR AER Ee ECHT o get O GREISSTEN, SNE SIS LE UMS FG 
EIERE, (MIZE q.getO TESZ timeout , WF: 








_running = True 


def consumer(q): 
while _running: 
try: 
item = q.get(timeout-5.0) 
# Process item 


except queue.Empty: 
pass 





EB. BqqsizeO , q.fullO , q.emptyO XAH A AIA — P BA Son 
SaIA\ AAS, (PBS, REAA AE kis DC. PRERA — 4 E, ale Fi 
empty() 20 4 BA 21 7328, (BRAY 55 4 — P 2X Fe n] Be E28 [8] 3x P BA 9] FR fA, — + 
Sum. MA, rer ter DICH CD DIS EE, 

14.4 12.4 zŠ X 83823 JU en 
14.4.1 [oi 


(f ES EX S AAS FR FRI Ke RAR, 


14.4.2 AROR 


PESARERP RSS IP ol d e, (RE EHA threading HAA Lock WR, 
RR LI: 
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import threading 


class SharedCounter: 
III 


A counter object that can be shared by multiple threads. 
def _ init__(self, initial_value = 0): 

self._value = initial_value 

self._value_lock = threading.Lock() 


def incr(self,delta-1): 


LE UE 


Increment the counter with locking 


with self. value lock: 
self. value += delta 


def decr(self,delta-1): 


III 


Decrement the counter with locking 


with self. value lock: 
self. value -- delta 





Lock IRAI with GEI — cfe FH n] RUE EL FE TACT, wA BEA HA — 1 SX n] UA 
FAT with BAB SITE AER, with BJARNAR EI ARMM, ETE 
Rin ESTERI, 


14.4.3 iit 


ZEE EXRNWBIERU, DI, ESA DS SAM tel ebe ER 
Pë AAA RHR tT), TXÓ RI ue aert, ATHREPRA, RU 
He X (WF ART REARS ) EP. EE "ZB" Python fX 
Hr, TARAR REREN, Ruz—^.E—^4 DITS: 








import threading 


class SharedCounter: 
III 


A counter object that can be shared by multiple threads. 
def _ init__(self, initial_value = 0): 

self._value = initial_value 

self._value_lock = threading.Lock() 


def incr(self,delta-1): 


po 


Increment the counter with locking 
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self. value lock.acquire() 
self. value += delta 
self. value lock.release() 


def decr(self,delta-1): 


pd 


Decrement the counter with locking 
self._value_lock.acquire() 
self._value -= delta 

self. value lock.release() 





THEE iR AAA, with BASIE, (DS See, ale 
AAWA release() 7375 SUELE F ERR IS BU IT^ ^E SE SR PR (EA with 
Aa Lutte RARER). 79 f ERMINE, PL 
61 B5) Fe Fe INL CUR XE. 79 8I EE — ARRERA S WRG MIS, TIS 
BP re RAC EAL el, FMS 12.5 DTA, threading ERTER "Rm 
BHR, Ho RLoct Fi Semaphore WR, (HHRMA, Gees E 
PAIL, UR H SRR STS MS THe, BRAMAN, — 
Ñ RLock (BAM) JARE-TAES KRY, ERARE T AMMAR 
BTE. ARRAN, ARRAN, RAAT UMERITESE 
D'ënn, ECM, MEAR 324289 SharedCounter 28: 








import threading 


class SharedCounter: 
Korg 


A counter object that can be shared by multiple threads. 


_lock = threading.RLock() 
def _init__(self, initial value = 0): 
self._value = initial_value 


def incr(self,delta-1): 


pg d 


Increment the counter with locking 
with SharedCounter. lock: 
self. value += delta 


def decr(self,delta-1): 


LEE e 


Decrement the counter with locking 
with SharedCounter. lock: 
self.incr(-delta) 





ELWIXMIF A, RENEA RNR, Dm D T S HIT 
A3:0| SBS E, QUT UFBSKISIZR2S73;5, RUNNEULEAE, ASAE X 
RAMs TARTAR Tu, E— $u EB si EJE, CARAS 
101875 AERA BARAMA ARE, ARBRE, Ha decr 757A. AR 
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HU IB Risa, ZiPXSRASVTROABRA-Mi, AIKEBRA SEA 
VERS BU TS u AFM. RURHHARA, MetArt EH 
SER SE ATTE EN as BJ Pippi), fmt EP ARE šE v (Et SE TT Ase EB 
lia. WRTA 0, with BAT Mam 1, AAMT. with iA) 
PUTA RIS, iPEXESIU 1, WRT 0, ASRS, BBA AeA RHA 
alll, EXER RIDAXETEFE Fh BUE I — VES FH fes SEC aS, (BE X FJ TQ 
MEF, AAPA = e ITU DOS ze EZ SC RS Fr ESE, AIT SEA 
WEA, fei = sim MESSER Ill AIS Serie, cow, mm 
ZR —ERICROBSAT Rigel, dI n] CER LÉI EE FH fe S SS EEN 








from threading import Semaphore 
import urllib.request 


# At most, five threads allowed to run at once 
fetch url sema - Semaphore(5) 


def fetch url(ur1): 
with fetch url sema: 
return urllib.request.urlopen(ur1l) 





URME S I S BICIS TERIS ERUIT ES, PJU SISTEMA PRE, 4 
AZ BUS is. 


14.5 12.5 B51EZESILE] DR EDUC Ll 


14.5.1 [B]EM 


IEEE — Z Ee, Rm A HX SM, WAY A e TE UG) 
GP 


14.5.2 RIR 


ES Az A, SEWER — 552325 EH T ARN TAE tpi PX, BM 
f: DRIER T BA, tes DN SE — TRAN RA SRA, BARAT 
RA] BERR EA RIZAI, MMSR ENER RIE. IERIE RARE > 
Fee RB SE — $9623 RB — ANEA id, AAR £OVETRBR TER ALD SCR FE E Sh, Gr 
AU SB FH E RSCESEERRIEJER ERASONBES, mDUSDR: 


A fel e Fix E Fc eE Se ? (ROT UATRERIESEIRÍSGUSS rd, (BANIEIEE 
MULES MiPAMER acquireO KARKARE, WISE: 


HUSS ES, (u LC BEE A [8] B5] e] 8 FP CAS F8 BTID e 3 BN S 8 
RET Rer, ER ERICH, RNET HE. Hee, f£ 
fS E RI PUE AED Ris KM, Grën ER CAMP RR WRAS 
` acquire IER ERD, Seas (TLS) RMB ERITH] 
A, AIR PRAIA SIME : 


HIE ARENS DESA-TMAERERIN, FARA) BER: 
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RARER RRAET, FAREM REACER, acquireO RR 
AUS BIC SE DN Den ASS, ET BEIBSUTTIPHEPUSKHAB, FARRAU 737 BU 
CRBIUPI SES] id PAGE AT TERIS SUB TRE, RIP UR Ee, 


14.5.3 iit 


Ties — `Z X EE FER RSA MS B — ^ Ie]. (MRCS ARAB 
Ié". RHF, EXRIBEURUESE— MARR Be [S ER TS Ti, Gr 
MSRM MARA, BRARAN ABS MU, —TMARATMAT. 

SEAT Ml Sk ze — 1 J LP 2C UCTE BU R73 36 8937 Rae, Ateik BBE 
tiU SD Ce SCT A A VAT Me. SAE RTH A zs Sha ERES [8] e 
BUSS, EREEREER, BERR, —BRECH, AFERE 
AiAi Seta, MNES SaaS hs SiR KA, 

iE Se PESE Th — PARE AE HA] FIN, TEXETESREDUDIBURS (RS BRANT Re id 
FPP HESS ON, RERE, SAREE F RAHA SEI, UERR ESI 
HAJT MATRIEB ABS, BARR id BHM MRA LBM 
HRB, TPB RE TEMA — SORE, AE e TEAR A TEKS. 

Lët CMA]: “BSRMeB MA", fE 285 rm 
+, MEERI: AUBFSRECE-KAT A, SET ABIBI £ — DEDUNI— RE f. 
Wik B Sp CTDL Sr DEES, wu Lire Siren, Bt 
FROST RR, RUE. IRIN. SES, SIS 
TREES == R fB, DAFAR: IRESTBTÉASSEBHOGAÁZBT, BB 
LEADER ERA- RFEA, Salat LEES REA TBA. 
Fie (8 8 85 ACHE SM aR “FRM A” MSU: 


mia, BASS, ATERI, PARTIR I HEF acquire O RR, 
WSR CIS PARA SET acquire EKZ EL FE FR IE, IZ Shae SEU LA Ee TF FR 
f. 


14.6 12.6 (RRT IRSE 


14.6.1 (ol 


(i eS SERIE EES (TAB, 3UT AGNI T EGBUAXTE SS M n] ILES, 


14.6.2 SAnS 


AEZ AMET, MEBRAGAMBIAENKS EX, WEA 
thread.local() M—F EF AR. WiX TITRA BEA REA IA BN SITES 
REMATA AD, MAAR OL, 
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TE J EAA Hb fz f BJ — + £ ER BS Sc E Bl f, SRE 83 jen Ed p 
LazyConnection E FMB, FARII CRIB EES Z e] bl is 
ATS: 








from socket import socket, AF_INET, SOCK_STREAM 
import threading 


class LazyConnection: 
def | init (self, address, family=AF_INET, type=SOCK_STREAM) : 
self.address - address 
self.family - AF INET 
self.type = SO0CK STREAM 
self.local = threading.local() 


def | enter (self): 
if hasattr(self.local, 'sock'): 
raise RuntimeError('Already connected') 
self.local.sock = socket(self.family, self.type) 
self.local.sock.connect(self.address) 
return self.local.sock 


def | exit (self, exc ty, exc val, tb): 
self.local.sock.close() 
del self.local.sock 





KGB, BOIS self.local B tE b91 *183)38 Ra 
threading.localO RG, HEA RRR IAJ self.local.sock HERFMWR., 
ATZEMANEZ ERT LazyConnection SAS, (USE: 








from functools import partial 
def test(conn): 
with conn as s: 
s.send(b'GET /index.html HTTP/1.0\r\n') 
s.send(b'Host: www.python.org\r\n') 


s.send(b'\r\n') 
resp = b''.join(iter(partial(s.recv, 8192), b'')) 


print('Got {} bytes'.format(len(resp))) 


if | name Á == ' main ': 


conn = LazyConnection(('www.python.org', 80)) 


ti - threading.Thread(target-test, args-(conn,)) 
t2 - threading.Thread(target-test, args-(conn,)) 
ti.start() 
t2.start() 
ti.joinO 
t2.joinO 





Z BU t 4538 BJ REI ST AEAEE RER FE CR 
sel£localsock), BI, SREMARHNITERFIRIFN, OTI RIDE 





14.6. 12.6 RARER 455 








(Python Cookbook) #=hk, Release 1.0.0 





=, EIE T STHES, 


14.6.3 ilit 


TEX BEA e HR Gene Ee CIS Tt ABE, Tub, Sm Towa 
DIE. BREAARISWRRS SAREE, ARR UE REA ER, Hat 
DERFRA., MARBELLA BARKS EL KG ENEE E TESI ERU SS 
BAYS HER EL, SIb dë iS ix ES SECETREF XT mma gx 
jx [5] zl, 

AAA, fiFH thread. 1oca1O PJE LazyConnection 2$xz$f$— 4 £X E MEE, 
Im esr T BUSES BÉ—ATxG&, 


BEIS, SR threading.local() KAARDI Ei — 7 SRS BB. 
MAREAREN BOIS IN Sir ze BR, BAER ME 
DIS Bi gj, n] UAR UERIIS B To 


14.7 12.7 GIS rä 
14.7.1 [oJ 


(inguig—^- LISA, AREALA imi KATA HLF. 


14.7.2 RHR 


concurrent.futures RISE B—* ThreadPoolExecutor % TJ U% AREAN 
EZ. LS reen TCP ASS, [FI —^ LEGEN s Pin: 








from socket import AF INET, SOCK STREAM, socket 
from concurrent.futures import ThreadPoolExecutor 


def echo client(sock, client addr): 


Handle a client connection 
print('Got connection from', client addr) 
while True: 

msg = sock.recv(65536) 

if not msg: 

break 

Sock.sendall(msg) 
print('Client closed connection') 
sock.close() 


def echo server(addr): 
pool = ThreadPoolExecutor(128) 
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Sock - socket(AF INET, SOCK STREAM) 

Sock.bind(addr) 

Sock.listen(5) 

while True: 
client sock, client addr = sock.accept() 
pool.submit(echo client, client sock, client addr) 


echo server(('',15000)) 





MR ASTE BUGIEEUE CHAE, IIS RIUMSRBI— Queue AER SCH. FA 
— SBMA SFL : 








from socket import socket, AF_INET, SOCK_STREAM 
from threading import Thread 
from queue import Queue 


def echo_client(q): 


(E a 


Handle a client connection 
sock, client_addr = q.get() 
print('Got connection from', client_addr) 
while True: 

msg = sock.recv(65536) 

if not msg: 

break 

sock.sendall (msg) 

print('Client closed connection') 


sock.close() 


def echo_server(addr, nworkers): 
# Launch the client workers 
= Queue() 
for n in range(nworkers): 
t = Thread(target-echo client, args-(q,)) 
t.daemon - True 
t.start() 


# Run the server 
sock = socket(AF_INET, SOCK_STREAM) 
sock. bind (addr) 
sock. Listen 
while True: 
client_sock, client_addr = sock.accept() 
q.put((client sock, client addr)) 


echo server(('',15000), 128) 





f&&FH ThreadPoolExecutor MIT E ZJSCHUS— if ARTE E BS ES IESS E 
ERMAR AARRE. GI, MARES LIES: 
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from concurrent.futures import ThreadPoolExecutor 
import urllib.request 


def fetch url(ur1): 
u = urllib.request.urlopen(url) 
data = u.read() 
return data 


pool = ThreadPoolExecutor(10) 

# Submit work to the pool 

a = pool.submit(fetch url, 'http://www.python.org') 
b = pool.submit(fetch url, 'http://www.pypy.org') 


# Get the results back 
x = a.result() 
y = b.result() 





HFP REKI handle X128 ES GURETE MAAS ME, Ale LES Fe Pk [E] 
BURA. Sol, a.result() REAREA ELSUXI WOEN RR [8] — ` 
SR. 


14.7.3 iit 


BR, (RER ee IEKE AEREE KAER. DI, Be Lier 
RS: 








from threading import Thread 
from socket import socket, AF_INET, SOCK STREAM 


def echo client(sock, client addr): 


Handle a client connection 
print('Got connection from', client addr) 
while True: 

msg = sock.recv(65536) 

if not msg: 

break 

Sock.sendall(msg) 
print('Client closed connection') 
Ssock.close() 


def echo server(addr, nworkers): 
# Run the server 
sock = socket(AF_INET, SOCK_STREAM) 
sock. bind (addr) 
sock. Listen) 
while True: 
client_sock, client_addr = sock.accept() 
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t - Thread(target-echo client, args-(client sock, client addr)) 
t.daemon - True 
t.start() 


echo server(('',15000)) 





EU BS LE, BEENS A id Bei EAE AX FEE LE URBS AS BS pa Um 
him Im BREED bt, WWM OTI DIE, rel DL SB 
ERE. 


Drog XD 689 KE 2122812 JE, WERE AS LARS ABIL T T 
AEA Aisi, BE, ANILFTAESLIFARAEW Fifth (Cap Steer, Ii 
PAT, WRA AAAS eA ORE H WBN CPU EB, BRA) S —tAlEZAB TE 
Afa GIL, 388, (MARE 1/O BRK HERAT. 


SI EARS AX FEES — ^ RI 8E SS Se E DUGER SS DH CS DOE PR. GI, WRK OS X 
AR Eme 2000 AH, AAA Python HRSA y Et oGBMRWAG + 
B, Gr REISE, HAEARN, JEE Z YI SS rs 
RMB ANAT (ie 8MB A), BES AI — J ERS IRS 
SIS sms, Alt, Python ##ESRAHRRAFHS RA Ca, WF 2000 + 
FE KI, Deal" TOMB DIS, Mh 9GB). MUSIC SH OO Ch, 
BI UME threading.stack_size() EÉEZXGKBERK E. ID: 








import threading 
threading.stack size(65536) 





CORT Ex R8 8)3EREAXGRÍTBUIERJSUSS 2000 Ed de, MMARI Python 
FER (SAS SA 210MB RUA, MERANGEABSRAS. e Ch 
Web 32768 Fb, BRERANGIA (4096, 8192 $$ ) HBB, 


14.8 12.8 (8j SAH Taare 
14.8.1 i% 


BME BAT CPU BREL, Or AIP SI CPU RARATAN 
FA 


WO 


14.8.2 AROR 


concurrent .futures REIS f—^^ ProcessPoolExecutor ZS. nJfRFH3ETE— ^| 8B 
SREY Python HBB PATH SSES lee, ME, BRC, (rege VS 
MANES. PEIB i — ^ f SMA DISK E. REMEN Apache web ARS 
88 Hs EGRE gzip RARE: 








logs/ 
20120701.10g.gz 
20120702.10g.gz 
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20120703.10og.gz 
20120704.1log. gz 
20120705.10og.gz 
20120706.10og.gz 





E— FIRST DI CES EI FIBD2 42: 








124. 
210. 
210. 


61. 


115.6.12 - - [10/Ju1/2012:00:18:50 -0500] "GET /robots.txt ..." 200 71 
212.209.67 - - [10/Ju1/2012:00:18:51 -0500] "GET /ply/ ..." 200 11875 
212.209.67 - - [10/Ju1/2012:00:18:51 -0500] "GET /favicon.ico ..." 404 369 
135.216.105 - - [10/Ju1/2012:00:20:04 -0500] "GET /blog/atom.xml ..." 304 - 





FRE TSAA, fpxtEISUIERESPIBNTUIS. robots.txt LEH : 








# findrobots.py 


imp 
imp 
imp 


def 


def 


if 


ort gzip 
ort io 
ort glob 


find robots(filename): 


Find all of the hosts that access robots.tzt in a single log file 
robots = set() 
with gzip.open(filename) as f: 
for line in io.TextlIOWrapper(f,encoding-'ascii'): 
fields - line.split() 
if fields[6] == '/robots.txt': 
robots.add(fields [0] ) 

return robots 


find_all_robots(logdir): 


“Q. 


Find all hosts across and entire sequence of files 
files = glob.glob(logdir-*'/*.log.gz') 
all robots - set() 
for robots in map(find robots, files): 
all robots.update(robots) 
return all robots 


. name == 
robots - find all robots('logs') 
for ipaddr in robots: 


print (ipaddr) 


' main ': 





BU DAY T Fe fee FH SAY map- reduce Rat, GEI find robotsO TE— ^X 


FER £ EN map SI, ZS L — ^^ BIRR, St SS find all robots O 
GEI OD DI all robots Rz, me, {Fei (RAS FE OS re EC be CPU, R 
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fa) & — RERI map) TER JJ — T concurrent.futures ERER AIIE 
Bley, Mrünze—^ i8) 8 EE 








# findrobots. py 


import gzip 

import io 

import glob 

from concurrent import futures 


def find robots(filename): 


Find all of the hosts that access robots.tzt in a single log file 


III 


robots = set () 
with gzip.open(filename) as f: 
for line in io.TextIOWrapper(f,encoding-'ascii'): 
fields = line.split( 
if fields[6] == '/robots.txt': 
robots.add(fields [0] ) 
return robots 


def find all robots(logdir): 


pd 


Find all hosts across and entire sequence of files 

files = glob.glob(logdir-*'/*.log.gz') 

all robots - set() 

with futures.ProcessPoolExecutor() as pool: 

for robots in pool.map(find robots, files): 
all robots.update(robots) 

return all robots 
if | name Á == ' main ': 
robots - find all robots('logs') 
for ipaddr in robots: 

print (ipaddr) 





wx MEE, wT SMA SHAR, (Sees LI LC BUTA r 
3.5 feo SC be ICR ARIE DL SS CPU 23S BAN [ed Mm Ps al, 


14.8.3 ilit 


ProcessPoolExecutor ASR! EAR 








from concurrent.futures import ProcessPoolExecutor 


with ProcessPoolExecutor() as pool: 
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do work in parallel using pool 





HRE, —"^^ ProcessPoolExecutor SIS N NJEZI Python MR SS, N EA 
Zi FAFA CPU Din, elt ASRA ProcessPoolExecutor(N) RIZ 
OAI SS Eu SS, ALT Ser with RARER, ARAM 
HRA MI, HRA-BSSE IPT SUM LEMS cH. 


iig S2 sU PA T FAME- TAR. AMMA AA, SOERÜRIBIE— A 
SSES mapO SIE rr, PEH pool.mapO : 








# A function that performs a lot of work 
def work(x): 


return result 


# Nonparallel code 
results = map(work, data) 


# Parallel implementation 
with ProcessPoolExecutor() as pool: 
results = pool.map(work, data) 





54h, fj EJ EMSBFH pool.submit() RFA MES : 








# Some function 
def work(x): 


return result 
with ProcessPoolExecutor() as pool: 


# Example of submitting work to the pool 
future_result = pool.submit(work, arg) 


# Obtaining the result (blocks until done) 
r = future result.result() 





MRF- MEZ, KREIS. Future Ll, SE3EHUBARZASR, KES 
HEH result O Aik, CAPRA MER WEEK, 


MSR MERA, (IAAT AEA SEAN, PSO: 








def when_done(r): 
print('Got:', r.result()) 


with ProcessPoolExecutor() as pool: 
future_result = pool.submit(work, arg) 
future result.add done callback(when done) 





[nig EE 22 Jë S — Future LG, MAR GA HX ER AX BJ 48 SC EE SIRE RS] FEE 89 
result() DZ ), RERHWRAE DER, TEIRTEAEFRRJES RT E S fF Z BALE 
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Hb, W PILA: 
XP FT MBA Hé FHT- ABLES] ARN R 73 SIRI 8823 B] [5] a, 


. WEER OCH SET SRA. MAA A EMR KHAT 
XS 


EE SS AUS [B BOAR pickle, AABRA SMES, reene: 
[8] B5] S2 RRE Ae UC 


e BIS EDIT EE WIER AA BC RUTE FH, ER T TERES ZARB SH SI, 


— B Je s] i AN BET tl AEEA, Cae RS fe ER TL EEN ES 
IZAR. 


e fE Unix EIS SF fork) 20418 3426192, 


EATE Python 82288, FLFR fork AP BIETA. ME Windows E, SS 
FESS real SCERHU fork H&fEZSTESS — RIAA pool.mapO Ek, pool.submit () 
ERE. 

e SMEAR OASE DDT SEE I] NOS, 


TR E SISTERE TS Z Bi EU AECH ( ECSDTETEFE BBY main FER 
GIS". 





14.9 12.9 Python 853 Ey hi [B] zii 


14.9.1 [B]EM 


MBAS SRB GIL, Si EZ Z AAS IS APT ERE, 


14.9.2 AROR 


RB Python PELS Assets, (SRR C e SC ëtt e rr 
NHREAERSH, LiL, WPS RER Sen ten, CHAE ATR 
BBHUS—^^ Python AMT, GIL RAM Python HZ AEH AS BERI A 
Bt CPU AAA C EESU— MER f Z "RB RE RB REE— TS CPU E 
IH32817 ). 

Mie SiH) GIL ZB, S-AR mE GIL RAR Mg SI ABLE E (xf CPU 
DIS (MIr Sp)". "USD e A oho AUGE IO, Hues, MA 
(ASARMRE, ANCNABAN MESS SL, MeL Baye 
JLT Python tz, HUCHRTEZR tB 1T33UA Z RIES AIEE, Mies, 


MIF CPU MER, (rs e rr DIr RB ER. DI, CLICK ERES 
SIP Ee rue, AWA, AF Python ERRATAS, AUSSER SE 
Ns AE 8|—4- C MST RIA, XEIStEZEAB)IRIA, MURRER, BB 
LA NumPy GD REETEBUESSA, SE, MESAER REfünDESOHU, 
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HA PyPy, 'E383X4 — JIT Jm iE ZRII E (PIESA 3E CICA 
SEI Python 3), 


e ED, HET ARRIERE. —^^ CPU fKS8 RITE 5] BE 
Rb ke IS RIES, re ek EIER SS, NR, GIL Gr 
4— En], AARTE KAS GIL MERASA E fthdE CPU WI B S 
f Ss. —*SSHAGH C BST RASKA AEE, Eens 
8523 Z& LZ Bina THERE, 

WSXAS, WNÓENUBEHSUPRARRIKSEAGILBHgERZ. Bir, MRK 
ELEF Python PMA, f RT UME multiprocessing ISIAGKGIEE— NEIE, Jf 
iDEA. int, MAMAM RIAL: 








# Performs a large calculation (CPU bound) 
def some_work(args): 


return result 
# A thread that calls the above function 
def some_thread(): 


while True: 


r = some_work (args) 





Ou, (EFF: 








# Processing pool (see below for initiazation) 
pool = None 


# Performs a large calculation (CPU bound) 
def some work(args): 


return result 
# A thread that calls the above function 
def some_thread(): 
while True: 
r = pool.apply(some_work, (args)) 


# Initiaze the pool 
if name == ' _main__ 


import multiprocessing 
pool = multiprocessing.Pool() 





1X SIT FH — UOS RU RIESGO UA Y GIL lela, S-SARBBAIT CPU 
BRM TEN, SHES RARE, "EI SD N D Ee + h 
DI Python FARBER L4E, EI SS DDT SH GIL, FE, ATURESE 
DIS RS Hu, BAMRASIEF GL T. -CZ RAAL, MARRA 
FLATT LAE RR AAAS CPU MiLB. 
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547b —^ BER GIL ARREA CH RUBSEBUN. ESRRERT RBRVS 
#67625 C, JR Python J&W, fE LEBENS E C AIS PARA GIL, AWW C fX 
HA FÉISS DO RER : 








#include "Python.h" 


PyObject *pyfunc(PyObject *self, PyObject *args) í 


Py BEGIN ALLOW THREADS 
// Threaded C code 


Py END ALLOW THREADS 





SMEAR wT Bill CG, tellt F Cython DI ctypes FE, EE SITT 
FS, PIM, ctypes LIAB C HAARD GIL, 


14.9.3 Nie 


VEZ TER REM ARE] MAN, SERS GIL, fFA 88v 
HSH FAREBWAKES RA. fFA-TARAGIT, ES ERIEIN E tEh 4 
MAY stalls EISES AHH RALCM—+S DNS SHEN, Mik GIL ZARA. SE 
(REHsZAAREMVABSORNE GIL ANI), AAA GIL Asa ay 
WRRE CPU HAIMA I/O. 


OO BR U E SEA I RETE RRGU, j+ BJ X ZM p eB CE 4 [e] 
Python AR 88 848, RATHI RAMEE MEW def AE SAY Python Hi 
rH, RES lambda, MEWS, HEARSE AUMERE pickle, 
lt, EATERS EB i E BALI SM TEES Te, 


AINERE REA EASES DOEN S DR SS, WSR [e] EST [5E FH 
AA, RECEP ON, BBE SAE TOI, APA 
FAAS RIT CNN Ree T fE, 


C 3 RERERANGI Python FRB E RSI, hei, WRK 
Së Python PRES 3883) C PANT, HEBER C BiR Python (RFF 
TET, QXBAREADRXST ZEB Python MISS A 6 SERE Python DÉI C APL 554h— 
^f zu C F ERRAL FREA, (BEMAXUMML (Stu CP RPh 
TASIH ES, maet S. 

RAR GIL 89753e3t^8ES FH T- Pris] RR, ptr, RHR 8p FHERBRSUSSTE 
2158273 Z MANE IEF AGERE, KREIS CHAE ee C EE HiT. 
Tabb, MERCER AARTS (LpEtJugiÓisqWumx, ef 
räisst reen, RE, MAINS PRM BRRA ALM, tee PyPy. 

SHMEZKTE CYHEPRMGIL, HBS 15.7 F 15.10 y. 
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14.10 12.10 zE X. — = Actor HS 


14.10.1 [i 


(ABRE XR actor RIRA "actors" ABAES 


14.10.2 fA Se 


actore Bex ze — Ph rh B Heme SS Dr TBI VIPEREGAJgSE, SS E, = 
DIS COU E SUD SEI, HERH, — Ë actor ize — THRA 
(THES, HS epuer DOE PI S, MMAR, tnuISE 226 E 
{th actor RIABI SAAS. actor ZEAE SS GIS ED, Alt, SBS 
ARIES EA ZH DIE e, (heat ANKA CAE PS [n Ir ski I, 


ASEAN EMA LRA ABIES actor, PR: 








from queue import Queue 
from threading import Thread, Event 


# Sentinel used for shutdown 
class ActorExit (Exception): 
pass 


class Actor: 
def _init__(self): 
self. mailbox = Queue() 


def send(self, msg): 


pq 


Send a message to the actor 


self. mailbox.put (msg) 


def recv(self): 


III 


Receive an incoming message 
pP 
msg = self. mailbox.get() 
if msg is ActorExit: 

raise ActorExit() 
return msg 


def close(self): 


P. 


Close the actor, thus shutting it down 


self.send(ActorExit) 


def start(self): 
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FEX 


Start concurrent execution 
self. terminated = Event () 
t = Thread(target=self._bootstrap) 


t.daemon = True 
t.start() 


def _bootstrap(self): 
try: 
self.run() 
except ActorExit: 
pass 
finally: 
self. terminated.set() 


def join(self): 
self. terminated.wait() 


def run(self): 


Pg 


Run method to be implemented by the user 
while True: 
msg - self.recv() 


# Sample ActorTask 
class PrintActor (Actor): 
def run(self): 
while True: 
msg = self.recv() 
print('Got:', msg) 


# Sample use 

p = PrintActor() 
.start 
.send('Hello') 
.send('World') 
.close() 
.joinO 


rg Om 'g 'g 





INHAR, UREA actor RPI send) HERK RACI ENMANE, ix 
SAIASAASBMA—-TABH, ARGH GER SEI BIET Pa 
closeO 737A 1B NE f£ BA T1] PRA TS RAO E(B ( ActorExit ) RX actor, 
AAP n] DB SE ZEGK Actor ZE X. SKIN BOMBS ui HARE MPA actor, 
ActorExit SET Efe FH se FH P^ EIE X (ROI DATES SS BUR IR Kies a UN ( Fe 
1E get() 37A H3 fe SEHR). 


HU Soen TR ae KRR R, X actor HRE Aww pk ga ke 
TEX. BID: 
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def print actor(): 
while True: 


try: 
msg = yield # Get a message 
print('Got:', msg) 

except GeneratorExit: 
print('Actor terminating') 


# Sample use 

p = print_actor() 

next (p) # Advance to the yield (ready to receive) 
p.send('Hello') 

p.send('World') 

p.close() 





14.10.3 Wie 


actor ÉRxVBURE7JSACE T CHES, Kirt, REAR ENARE sena O 
. EZ, HFEF actor AREY “AB” DIS TDL ET IRE R. fi 
$n, Mo LAVA TAA SINS IAB, lb actor PATTANISIBUERTE, SOR: 








class TaggedActor (Actor): 
def run(self): 
while True: 
tag, *payload = self.recv() 
getattr(self,'do_'t+tag) (*payload) 


# Methods correponding to different message tags 
def do_A(self, x): 
print('Running A', x) 


def do_B(self, x, y): 
print('Running B', x, y) 


# Example 

a = TaggedActor() 

a. Start) 

a.send(('A', 1)) # Imuokes do_A(1) 
a.send(('B', 2, 3)) # Invokes do B(2,3) 





fFAAI—TOIF, FAY actor 6YFTE— 1L fE S rb e DIEN, FAS 
—^NEHRBJ Result WIRK OA 








from threading import Event 
class Result: 
def _ init__(self): 
self._evt = Event() 
self._result = None 
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def set result(self, value): 
self. result = value 


self. evt.set() 


def result(self): 
self. evt.wait() 
return self. result 


class Worker(Actor): 
def submit(self, func, *args, **kwargs): 
= Result () 
self.send((func, args, kwargs, r)) 
return r 


def run(self): 
while True: 
func, args, kwargs, r = self.recv() 
r.set result(func(*args, **kwargs) ) 


# Example use 

worker = Worker () 

worker .start () 

r = worker.submit(pow, 2, 3) 
print (r.result()) 





mia, Aik” -MEZ B EBI An P WR BIS HRB =E AB Y fp sk St rh 
=, DI, —4 E actor WRAY sena O DATARE EE- NERE LI 
4j NH BS sate ye rbi] (EEA AMQP, ZMQ & ) REŽ 


14.11 12.11 SG; BEA ime 


14.11.1 jo) 


fit — RT ARB, TRiEESCHUR A/T ARTA ie 


14.11.2 fF RHE 


BINA A/ WANA SBR, BRS A— BRAY "Ee e? GE 
NIRTEZSPURIBEBUrRiT. hel, RBRGABM-MES E2025 —7^, mmi 
TFEEURGASSSSIANL, SARSEBSZIANLUEPE REGES — 3x E T REA TESS, AERE 
té le) ES SS AIL SEL i : 








from collections import defaultdict 


class Exchange: 
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def | init (self): 
self. subscribers - set() 


def attach(self, task): 
self. subscribers.add(task) 


def detach(self, task): 
self. subscribers.remove(task) 


def send(self, msg): 
for subscriber in self. subscribers: 
subscriber.send(msg) 


# Dictionary of all created exchanges 
_exchanges = defaultdict (Exchange) 


# Return the Exchange instance associated with a given name 
def get exchange (name): 
return exchanges [name] 





— 22181 Ipha — MDBXIER, DAP rt DC Tee, FAA, GI 
FAIZ BHM BRB rn EI, get exchange O. 33128 
i;E— 4 HEI VB Exchange fll, 


FeSO, Sr "Mel rg 








# Example of a task. Any object with a send() method 
class Task: 


def send(self, msg): 


task_a = Task() 
task_b = Task() 


# Example of getting an exchange 
exc = get_exchange('name') 


# Examples of subscribing tasks to it 
exc.attach(task a) 
exc.attach(task b) 


# Example of sending messages 
exc.send('msgi') 
exc.send('msg2') 


# Example of unsubscribing 
exc.detach(task a) 
exc.detach(task b) 
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RED Ue) UG (RZ BUSERR, TODA SABE. HBAMASURISIS— T 36i 
Wi, AARNA CINK RAEN AA. 


14.11.3 Wie 


ITS RIAA SAVES RATER RA DRAMA B tp dE oie, Mil, EP 
Ath ATIS BI A. E DBA =, 

Bt, ER— SLE bA KB; REAL. ARES BUS 
Jm elt XE, MR RREAN EREC SE, ASH 
WRESARIABUTTEIERISISÓA, KE, Colling PS MIS. 

FK, GANT Ié réng ER f — T 4 SHB93B S PS zV, PUO, Op 
FAZER, "Sek, MATIN SB J 8 EID) BRE SR E SE 
SIS LE, GIN, Fi B SB BZ, ejl SE ZRIBUROASE : 








class DisplayMessages: 
def __init__(self): 
self.count = 0 
def send(self, msg): 
self.count += 1 
print('msg[()]: {!r}'.format(self.count, msg)) 


exc = get exchange('name') 
d = DisplayMessages () 
exc.attach(d) 





mia, (Sne RE CHRASS “task-like” WR, HIM, ABR 
BWA actor (12.10 IITA), Hm, PERE L(A SCH T ERRI send() 757 
ARPS. 


AF RRMA — =] Re MASI Ti) BA IEA Aen, 79 f AN e IE rs 
i, 8—-MARERN Ile, ERM PERSE FRIAR: 








exc = get_exchange('name') 
exc.attach(some task) 
try: 


finally: 
exc.detach(some task) 





IMEX E, Gr MMAUMRRA W IRS 5 S r= lD Bz Ja BJ 
detach() DR, J feux, fmm DAAmEBSBFERNXEDSzsUMX,. Gin, ERAL 
HRE — A subscribe Aik, WF: 








from contextlib import contextmanager 
from collections import defaultdict 


class Exchange: 
def __init__(self): 
self. subscribers = set() 
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def attach(self, task): 
self. subscribers.add(task) 


def detach(self, task): 
self. subscribers.remove(task) 


@contextmanager 
def subscribe(self, *tasks): 
for task in tasks: 
self .attach (task) 
try: 
yield 
finally: 
for task in tasks: 
self .detach(task) 


def send(self, msg): 
for subscriber in self._subscribers: 
subscriber .send (msg) 


# Dictionary of all created exchanges 
_exchanges = defaultdict (Exchange) 


# Return the Exchange instance associated with a given name 
def get exchange (name): 
return exchanges [name] 


# Example of using the subscribe() method 

exc = get exchange('name') 

with exc.subscribe(task a, task b): 
exc.send('msgi') 


exc.send('msg2') 


# task_a and task_b detached here 





RAC SCA RB) RAV BRAS HH BAUM, PIM, SRILA 
HL— 22-475 BiB eh Selen, HL ROL, Engel ARH BID 
Pi RH CCW, HASTINGS Plas CMTS AS ). 


14.12 12.12 (PRA ES IN SF 2515 


14.12.1 (537 


{RAG (ERA hes (UM) 8 V EE KSC HE, At EDM ënn AAA RRT 
sy Zt 2X TE, 
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14.12.2 PERDR 


SPASMS EC DIr, MERA Mase yield BA) 37A HERE, 
yield BHBiL—TE as CHAT, RMT SMA, 18 Epk asa 
ES” EI OARS. Ss, SRT 
PS FH BE] yield RAMA: 








# Two simple generator functions 
def countdown(n): 
while n > O: 
print('T-minus', n) 
yield 
n --1 
print('Blastoff!') 


def countup(n): 
x-0 
while x < n: 
print('Counting up', x) 
yield 
x += 1 





JEE PEI AE ABER yield BA), LS AKN T BESS SS UID : 








from collections import deque 


class TaskScheduler: 
def _ init__(self): 
self._task_queue = deque() 


def new_task(self, task): 


Ph 


Admit a newly started task to the scheduler 


III 


Self. task queue.append(task) 


def run(self): 


foie 


Run until there are no more tasks 
while self._task_queue: 
task = self._task_queue.popleft () 
try: 
# Run until the next yield statement 
next (task) 
self ._task_queue. append (task) 
except StopIteration: 
# Generator is no longer executing 
pass 
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# Example use 

sched = TaskScheduler () 

sched .new_task(countdown(10)) 
sched.new_task (countdown (5) ) 
Sched.new task(countup(15)) 
sched.run() 





TaskScheduler ŽE -MNAM Pa TERERAA TEE] yield 188] 
AE, ETRAF, BHF: 








T-minus 10 
T-minus 5 
Counting up 0 
T-minus 9 
T-minus 4 
Counting up 1 
T-minus 8 
T-minus 3 
Counting up 2 
T-minus 7 
T-minus 2 





SUC AE, AISNE CART — 4 RERA RMB. ERREZ 
MeAA, mM yield BEIS TICE, AERES ERIRE AERE 
FATT ALE. 

SEINE, (eal Ree Re Ep as yK S: SHAR, BA, SLM actor SXDXARBR 
35 88 REST = me] DA FH AE p S8 SR ES FACER BU S RH, 


FARBAR T fie FH EPA SS KSC or DDR DE actor: 








from collections import deque 


class ActorScheduler: 
def __init__(self): 
self. actors = í } # Mapping of mames to actors 
self. msg queue = deque() # Message queue 


def new actor(self, name, actor): 
E? 


Admit a newly started actor to the scheduler and give it a name 


self._msg_queue.append( (actor, None) ) 
self._actors[mame] = actor 


def send(self, name, msg): 


Send a message to a named actor 
PPE 


actor = self._actors.get (name) 
if actor: 
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self. msg queue.append((actor,msg)) 


def run(self): 


B 


Run as long as there are pending messages. 
while self. msg queue: 
actor, msg = self. msg queue.popleft() 
try: 
actor.send(msg) 
except StopIteration: 
pass 


# Example use 
if name == ' main 
def printer(): 
while True: 
msg = yield 
print('Got:', msg) 


def counter(sched) : 

while True: 
# Receive the current count 
n = yield 
if n == 

break 

# Send to the printer task 
sched.send('printer', n) 
# Send the next count to the counter task (recursive) 


sched.send('counter', n-1) 


sched = ActorScheduler () 

# Create the initial actors 
sched.new_actor('printer', printer()) 
sched.new_actor('counter', counter (sched) ) 


# Send an initial message to the counter to initiate 
sched.send('counter', 10000) 
sched. run() 








PREF iPS GE ERAZ, (EES CT ISS EES DO, a AME, 
WERZEASERIANBENA—-Hists, Cu bk SS EC e ES tr 
EE IEN ECH 


i —4 880m 28898], RANT ERE RAM — THAME : 





from collections import deque 
from select import select 


# This class represents a generic yield event in the scheduler 
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class YieldEvent: 
def handle yield(self, sched, task): 
pass 
def handle resume(self, sched, task): 
pass 


# Task Scheduler 
class Scheduler: 
def | init (self): 
self. numtasks = 0 # Total num of tasks 
self. ready - deque() # Tasks ready to run 
self. read waiting = () Z Tasks waiting to read 
self. write waiting = {} # Tasks waiting to write 


# Poll for I/O events and restart waiting tasks 
def _iopoll(self): 
rset,wset,eset = select(self. read waiting, 
self. write waiting,[]l) 
for r in rset: 
evt, task - self. read waiting.pop(r) 
evt.handle resume(self, task) 
for w in wset: 
evt, task - self. write waiting.pop(w) 
evt.handle resume(self, task) 


def new(self,task): 


EET 


Add a newly started task to the scheduler 


Fr 


self. ready.append((task, None)) 
self. numtasks += 1 


def add ready(self, task, msg-None): 


III 


Append an already started task to the ready queue. 


msg is what to send into the task when it resumes. 


self. ready.append((task, msg) ) 


# Add a task to the reading set 
def _read_wait(self, fileno, evt, task): 
self._read_waiting[fileno] = (evt, task) 


# Add a task to the write set 
def write wait(self, fileno, evt, task): 
self. write waiting[fileno] - (evt, task) 


def run(self): 


opor 


Run the task scheduler until there are no tasks 
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while self. numtasks: 
if not self. ready: 
self. iopollO 
task, msg = self. ready.popleft() 
try: 
# Run the coroutine to the next yield 
r = task.send(msg) 
if isinstance(r, YieldEvent): 
r.handle_yield(self, task) 
else: 
raise RuntimeError('unrecognized yield event') 
except StopIteration: 
Self. numtasks -= 1 


# Example implementation of coroutine-based socket I/O 
class ReadSocket (YieldEvent) : 
def __init__(self, sock, nbytes): 
self.sock = sock 
self.nbytes = nbytes 
def handle_yield(self, sched, task): 
sched. read_wait(self.sock.fileno(), self, task) 
def handle_resume(self, sched, task): 
data = self.sock.recv(self .nbytes) 
sched.add_ready(task, data) 


class WriteSocket(YieldEvent): 
def _ init__(self, sock, data): 
self.sock = sock 
self.data = data 
def handle_yield(self, sched, task): 


sched. write wait(self.sock.fileno(), self, task) 
def handle resume(self, sched, task): 

nsent - self.sock.send(self.data) 

Sched.add ready(task, nsent) 


class AcceptSocket (YieldEvent) : 
def _init__(self, sock): 
self.sock = sock 
def handle_yield(self, sched, task): 
sched. _read_wait(self.sock.fileno(), self, task) 
def handle resume(self, sched, task): 
r = self.sock.accept O 
Sched.add ready(task, r) 


# Wrapper around a socket object for use with yield 
class Socket (object): 
def _init__(self, sock): 
self._sock = sock 
def recv(self, maxbytes): 
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return ReadSocket(self. sock, maxbytes) 
def send(self, data): 

return WriteSocket(self. sock, data) 
def accept(self): 

return AcceptSocket(self. sock) 
def | getattr (self, name): 

return getattr(self. sock, name) 


if | name == ' main ': 


from socket import socket, AF INET, SO0CK STREAM 
import time 


# Example of a function involving generators. This should 
# be called using line = yield from readline (sock) 
def readline(sock): 
chars - [] 
while True: 
c = yield sock.recv(1) 
if not c: 
break 
chars.append(c) 
if c == b'\n': 
break 
return b''.join(chars) 


# Echo server using generators 
class EchoServer: 
def _init__(self,addr,sched): 
self.sched = sched 
sched.new(self.server loop(addr)) 


def server loop(self,addr): 
s = Socket(socket(AF INET,SOCK STREAM)) 


S.bind(addr) 
s.listen(5) 
while True: 
c,a = yield s.accept() 
print('Got connection from ', a) 
self .sched.new(self.client_handler (Socket (c))) 


def client_handler(self,client): 
while True: 
line = yield from readline(client) 
if not line: 
break 
line = b'GOT:' + line 
while line: 
nsent = yield client.send(line) 
line = line[nsent:] 
client .close() 
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print('Client closed') 


sched = Scheduler() 
EchoServer (('' ,16000) , sched) 
sched.run() 





MAHAR E TUE, CREAT — RRR ASAE S E, 
5, FECAA 1/0 Ikea, ëmze, ad 1/0 = 
Kit ia] fe n ES. 


14.12.3 iit 


TERIS SD AERA, RAE LAY yield Fax: 








def some generator(): 


result - yield data 





f SURE yield 18 )B eR SUBE Re 9 “DFE”, We, yield AE 
— “META PE, OF: 








f = some generator() 


# Initial result. Is None to start since nothing has been computed 
result = None 
while True: 
try: 
data = f.send(result) 
result = ... do some calculation ... 
except StopIteration: 
break 





BMP Së Sum. Fit, WE senaO BfÉGEX [E yield AEKA 
MIRE. Alt, WRI yield 7ESSTEXI Z BU yield RHVEWPREARN, Be 
FR send) IRERE. WR—SEM asp šN Kl Tt, REA None ERLE 
HEE —~ yield 1&8) BI TET, 


PRY Rik, xenIDAE— ERAS EIAÍT— T close) Di, CRSREM 
{J yield i&&JEV Ud — A GeneratorExit PS, MMB. 0-2, — 
NSE X88 P] RIX TET RE. lok ol LIP ER EAD throwO Ais 
ft yield iB&JfA£TEN AERE -MERATE MER UI SCT NAE SK ES (T8 4E. 
PRBS FR AH TB ie, 

Ba — l| f PEAR yield from BARAR E, "IDE RUE ^E PER TE 29 
STEP RMR, ARES BIA Same, TE 55 BJ ER 
88, MEH yield from is FARA ARE — ANER yield from BAZAR AE. 
KF yield from HESS SAW PEP 380 PREI, 


ma, WARE ARAM ST, BRM ScAeARSRA, ale, MR 
SUE AEST APE RATE Sh. FON, WERT CPU APAE 1/0 ARIE, CAI 
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MESA EM. ATM ARTA, MARAE m 7h — 7 
BLAIR IS THAT, AY—TMR BISA Python BFARERT HRA 
ERRIRE MURMER INAR, MERWMKEABCNSREMERAR, fE 
IR SURE FEA A BJ AER, SUAE PEP 34270 “HMHR 
— ERAI” 


PEP 3156 [SES — ^ XT 8 FHUMSBUSEZ 1/0 RE, TRIBU, MRT RERB CAS 
ren AER. Tid, ATOENBRSRS RIAN, BE event, 
greenlet, Stackless Python UA Eft Z0 T FE. 


14.13 12.13 2 NFER SSC 


14.13.1 ow 


Dër, Ee, Së alt SCHEINT, Sin ur F^ Vm K 25 36 
WAAR SHAT tE 


14.13.2 fiti 733€ 


Fs 18)[8] 28^] — 1 886 DURELR 75 SE FRU 1 LPS AAB89315, BAS — ^ ash 
ERARE ALARDE ME: ONDT ET IBZSCIUBgBA SU, melee 
HERS, ARMERD-TERS EIS (C kA CDS, > F — T &Ei& 
FIREA select) AMM — $6 T8) RS SI DIEN, PRR DURER TT AB : 








import queue 
import socket 
import os 


class PollableQueue(queue.Queue): 
def _ init__(self): 

super().__init__Q 

# Create a pair of connected sockets 

if os.name == 'posix': 
Self. putsocket, self. getsocket = socket.socketpair() 

else: 
# Compatibility on non-POSIX systems 
server = socket.socket(socket.AF_INET, socket .SOCK_STREAM) 
server.bind(('127.0.0.1', 0)) 
server. listen(1) 
self._putsocket = socket.socket (socket AR INET, socket .SOCK_STREAM) 
self ._putsocket.connect (server. getsockname() ) 
self. getsocket, _ = server.accept() 
server.close() 


de 


Fh 


fileno(self): 
return self._getsocket.fileno() 
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def put(self, item): 
super().put(item) 
self. putsocket.send(b'x') 


def get(self): 
self. getsocket.recv(1) 
return super().get() 





ZC, — S #9HBJ Queue SCBIZSRIME E X, EES rm EIS, t 
Unix HLR ED socketpair O ARBET DIE DIE Se, CC Windows EB, [f 
(DIS SEILER, Z E BBB getO M put O AAP RHEERS LA 
RAT I/O ME, put O J5;5F81929]EDR AH SU x S — Fp UAE ERE E, 
m get O. 37A TEM BA SU FRE ER— GRE A Sa — 1 EEHIEBUIXxT š s= DM 
JE. 


filenoO J3ikfi FH — S E&ZREESI select O REZANIA, EMMA 
BH SRR get O UEFA socket HIXHRI Eo 


FiHlE— DEF, EX Y -SABRNTA m je Z TONS : 








import select 
import threading 


def consumer(queues): 
ttt 


Consumer that reads data on multiple queues simultaneously 
while True: 
can read, _, _ = select .select (queues, [] , []) 
for r in can_read: 
item = r.get() 
print('Got:', item) 


qi = PollableQueue() 

q2 = PollableQueue() 

q3 = PollableQueue() 

t = threading.Thread(target-consumer, args=([q1,q2,q3],)) 
t.daemon - True 

t.start() 


# Feed data to the queues 
qi. put (1) 

q2.put (10) 
q3.put('hello') 
q2.put(15) 





SIR RUUEIBITE, UC ZARHOXTGHEU AI lr DOE A D, METR 
RIGE FW BA adem, 
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14.13.3 Wie 


WFHCIR STATA, COMPA TRS AEREA PISO, IEE RAE 
THNDERFRA, ME AAR RE RRINE 3 ED 2 FERE FH SER 
SS, Í FIHD242: 








import time 
def consumer(queues): 
while True: 
for q in queues: 
if not q.empty(: 
item = q.get() 
print('Got:', item) 


# Sleep briefly to avoid 100% CPU 
time.sleep(0.01) 





MASTS, LASAR MAIE EA IMO, RAIRE RAE — 
IIR, PLET 10 FJ 8642223, VU EIDEN INS, Eu 
MERER = but 2 £ BE Z Ol, USD, RPAN AERAN, rel RES 
FERIA: 








import select 


def event_loop(sockets, queues): 
while True: 
# polling with a timeout 
can read, _, _ = select.select(sockets, [], [], 0.01) 
for r in can_read: 
handle_read(r) 
for q in queues: 
if not q.empty(): 
item = q.get() 
print('Got:', item) 





jx 4 73 38 383. 18 NME t T Ss [el YI mer A TARA), — A RB 
select() THAI RA ARSC ia), fie FH EBEN eX EL fte EE FAY [8] JL S 9 (7 E HB EE 
MEH RAYE, BE, SDSRISGRGUBUDAGUI— EA a, HRAJE ls nde, 
REESS- MAREA I/O ist, FACER AIE SB 1T BUD NEN iB] TF f (5238. 


14.14 12.14 4 Unix ZA LAETI HIE 


14.14.1 joj 


{RAS aS — JEM TE Unix RÆ Unix AA LMS TH TPS. 
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IS MERA TPES — I T8 R8 AAPOR TRU B3 RU, FA 


B CR RR TEMERE X STIPE, ol CLEES BDO Ir, 








#!/usr/bin/env python3 
# daemon. py 


import os 
import sys 


import atexit 
import signal 


def daemonize(pidfile, *, stdin='/dev/null', 
stdout-'/dev/null', 
stderr-'/dev/null'): 


if os.path.exists(pidfile): 
raise RuntimeError('Already running!) 


# First fork (detaches from parent) 
try: 
if os.fork() » O: 
raise SystemExit(0)  # Parent exit 
except OSError as e: 
raise RuntimeError('fork #1 failed.') 


os.chdir('/') 
os.umask(0) 
os.setsid() 
# Second fork (relinquish session leadership) 
try: 

if os.fork() > 0: 

raise SystemExit (0) 

except OSError as e: 

raise RuntimeError('fork #2 failed.') 


# Flush I/O buffers 
sys.stdout .flush() 
sys.stderr.flush() 


# Replace file descriptors for stdin, stdout, and stderr 
with open(stdin, 'rb', 0) as f: 
os.dup2(f.fileno(), sys.stdin.fileno()) 
with open(stdout, 'ab', 0) as f: 
os.dup2(f.fileno(), sys.stdout.fileno()) 
with open(stderr, 'ab', 0) as f: 
os.dup2(f.fileno(), sys.stderr.fileno()) 


# Write the PID file 
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with open(pidfile,'w') as f: 
print(os.getpidO ,file=f) 


# Arrange to have the PID file removed on exit/signal 
atexit.register(lambda: os.remove(pidfile) ) 


# Signal handler for termination (required) 
def sigterm_handler(signo, frame): 
raise SystemExit (1) 


signal.signal(signal.SIGTERM, sigterm_handler) 


def main(): 
import time 
sys.stdout.write('Daemon started with pid {}\n'.format(os.getpid())) 
while True: 
sys.stdout.write('Daemon Alive! {}\n'.format(time.ctime())) 
time.sleep(10) 


if name == ' main ': 


PIDFILE = '/tmp/daemon.pid' 


if len(sys.argv) != 2: 
print('Usage: {} [start|stop]'.format(sys.argv[0]), file-sys.stderr) 
raise SystemExit (1) 


if sys.argv[1] == 'start': 
try: 
daemonize (PIDFILE, 
stdout='/tmp/daemon.log', 
stderr-'/tmp/dameon.log') 
except RuntimeError as e: 
print(e, file-sys.stderr) 
raise SystemExit(1) 


main() 


elif sys.argv[1] == 'stop': 
if os.path.exists(PIDFILE): 
with open(PIDFILE) as f: 
os.kill(int(f.read()), signal.SIGTERM) 
else: 
print('Not running', file-sys.stderr) 
raise SystemExit(1) 


else: 
print('Unknown command {!r}'.format(sys.argv[1]), file-sys.stderr) 
raise SystemExit (1) 





Bax STR, APSARA Lee: 
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bash Z daemon.py start 

bash Z cat /tmp/daemon.pid 

2882 

bash Z tail -f /tmp/daemon.log 

Daemon started with pid 2882 

Daemon Alive! Fri Oct 12 13:45:37 2012 
Daemon Alive! Fri Oct 12 13:45:47 2012 





Sint ll erer, Birger BUS, At, roll EIB 
F SE CHAKA pid MAMA Selmin, SR 








bash % daemon.py stop 
bash % 





14.14.3 ilit 


ATES TSAR daemonize() , HER JE BLUR FB eS IS FF EL — T Sp PE 
FEKIG{T. daemonizeO RWRBRKEFSER, GD PR S SUE RI LS 
iB I. Cmm FPE MSEC: 








daemonize('daemon.pid', 
stdin-'/dev/null, 
stdout-'/tmp/daemon.log', 
stderr-'/tmp/daemon.log') 





MAN ze FIR SMA TIAA : 








# Illegal. Must use keyword arguments 
daemonize('daemon.pid', 
'/dev/null', '/tmp/daemon.log','/tmp/daemon.log') 





BMT SRE CARERS, (BE AKINA, Bot. — 
TI EUDEN HERA., SH os.fork OO HRÍESKTCDXBRU, HENS HTE 
2 IF, 


EFHE SRM IL, WIFHos.setsiaO METNE St, HRAT 
HEDA CARRAXE AAAA, JE Hf E ES BEA. 
DIE Ed CHECK EE EE EE m4) BAF WA RÍS S Lm ET 
ZER. REI os.chdirO Fi os.umask(0) ME T Sai LER RASS MAREE. 
(ARBRE E A, AARHIWESCEAR LIFERAY R. 


AINA os.forkO EREE A. 3X— ze EÍSSTIPERE ALZA T GABUN 
83128 im878E7J2t DLC SW (At, iR daemon MF SENSES ME, 
AAt g ANRAHA HENS mT) REMIJA, BERENE 
fi, 


—HsrIPtREIERSBJZ E, Cms Eë 1/0 ism RPE xz fE, 
IX—- BAA RE. FRAN 1/0 BRAS RAN S| AER RE SS rH = MMA RHR E 
(sys.stdout, sys. .stdout.. $$ ), NABARRA sys.stdout HSMHBEC ZINE 
89, AAR AEB C Ene EAE sys.stdout, RH, RNAS —+ 83d 
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BUSCAR, HAA os.dup2O , BERRE sys.stdout PAHS BAT, < 
KF, sys.stdout PID të DIr AMHR CLE RAVN SIAM 
ftFAg ha ek SAN ALS AY ANE I/O IRS BRK, 


TREN -MERRREE-TRAPSAE ID, PARR t EF RAE 
BS daemonize() HAURAN f iX xf, (BieTETEPRÉEIERNIWUER SE, 
atexit.register() KIQUEM f — ER EAE Python HEFE Ra IERTAT — TYT + 
SIGTERM Mf 5 AFE SS BJ E X fel E SS SP OK MED AA. (SME Ea Ia) BHM HH Y 
SystemExit() FB. krus, BÆRE, HESRET 
atexit.register() EMM IAHR (FNM RM Se "EES, — jS Pa DIr 
tan] DATETRPRERIRÉS stop ASAREE RAE, 

EZAT TASTI DIE EST DL (UNIX MRS) , SAR by W. 
Richard Stevens and Stephen A. Rago (Addison-Wesley, 2005), BS STE cis 
SI, (Dinge Python, AAM ARRAI POSIX ARARE AEIR 
EERE, 





14.14. 12.14 ft Unix AALA BATHE 406 


CHAPTER 


FIFTEEN 


#T==: MARES ARSE 


VFZ MEA Python fFA—~* shell MANE, AKA RARESH Bat, 
MOSCA RE, RAW S, AANER E| MSHA == 4s B ANE EEN 
ETRE BIRD, MACE, SREUBRIBJABOESURSS. s 5 = th Ë) @ Y 
Ej PERI B RAKHE. 


Contents: 


15.1 13.1 WE Ea / E38 / X Fig 3234 A 


15.1.1 [oR 
dr Se EB (BOB E STIP PA Jo ER (EE BAS. ERN S (TBUÁG HOS ES 


El 9 BSEAMFHMAMA, REDT PEE- ALFER HEIR 
ZA, 


15.1.2 FRA 


Python AZAY fileinput RHAL TSE, BR — ` FIEI2 42892 : 








#!/usr/bin/enu python3 
import fileinput 


with fileinput.input() as f_input: 
for line in f_input: 
print(line, end='') 





BB Z fr TA BE bÀ Bu Ili 2) BJP £ 73 VK 79 LEG BA ZI Se ti A. (Riz mis LEE BAD IS TF fr A 
filein.py FHRRAWAINGEA, PBAMIWRT RRA, EREA h : 








$ 1s | ./filein.py # Prints a directory listing to stdout. 
$ ./filein.py /etc/passwd # Reads /etc/passwd to stdout. 
$ ./filein.py < /etc/passwd # Reads /etc/passwd to stdout. 
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15.1.3 iit 


fileinput.inputO $/£&3f3R[g]— ^ FileInput ŽAKA ZRH Y iHd — E 
BARDA, Com SEEN BHAA. Alt, BARK, WRR 
NEZS5—MINS*RAHHHMA, BARNES El AERIS, 0 
FA: 








>>> import fileinput 
>>> with fileinput.input('/etc/passwd') as f: 
>>> for line in f: 
print(f.filename(), f.lineno(), line, end='') 


/etc/passwd 1 ## 
/etc/passwd 2 # User Database 
/etc/passwd 3 # 


<other output omitted> 





38 ETEZS— E RERA, AARE nAAL, Im 
BHRIEÆEZXTNAR Y FileInput B— E813 RO Bn E ARRA FR] — EE SIS 
E 


¿xo 


15.2 13.2 ZZ |FfTIR3f28 dB ix E 
15.2.1 jo) 
TEDERI ED — FRB E HARORAT ERAS Z8 ILE E38 11 


15.2.2 APRH > 


Drëtt SALLE, (Ir SystemExit HE, EBI 
Si. DI: 








raise SystemExit('It failed! ') 





CSR BE sys.stderr FHITED, Ami LUKAS (RU, 


15.2.3 iit 


AT BEAMER, ECHR RESMANN—- 3 pep, He, SMe 
RERNE, (ROT RES ER FRIAS: 








import sys 
sys.stderr.write('It failed! \n') 
raise SystemExit (1) 
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Qi] ERR EIER BASRA SystemExit O , BAMIARMAH IR, LES 
import Vë EIERE ES E 53 A sys.stderr 


15.3 13.3 REIT RITAN 


15.3.1 [oR 


{BD Fe SU RTBE 95 RIT ee STII (WF sys.argv FR ) 


15.3.2 APRH > 
argparse IR GIE DI ZER ACTA, Emer T EE DO EE 








# search.py 

Hypothetical command-line tool for searching a collection of 
files for one or more text patterns. 

import argparse 

parser = argparse.ArgumentParser(description-'Search some files') 


parser .add_argument (dest='filenames' ,metavar='filename', nargs='*') 


parser.add argument('-p', '--pat',metavar-'pattern', required=True, 
dest-'patterns', action-'append', 
help='text pattern to search for') 


parser.add argument('-v', dest-'verbose', action-'store true', 
help='verbose mode') 


parser.add argument('-o', dest-'outfile', action-'store', 
help-'output file') 


parser.add argument('--speed', dest-'speed', action-'store', 
choices={'slow','fast'}, default-'slow', 
help='search speed') 


args = parser.parse_args() 


# Output the collected arguments 
print (args. filenames) 

print (args.patterns) 

print (args .verbose) 

print (args. outfile) 

print (args .speed) 





REPRE Y — D BER a St AT SS 
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bash Z python3 search.py -h 
usage: search.py [-h] [-p pattern] [-v] [-o OUTFILE] [--speed {slow,fast}] 
[filename [filename ...]] 


Search some files 


positional arguments: 
filename 


optional arguments: 
-h, --help Show this help message and exit 
-p pattern, --pat pattern 
text pattern to search for 
-vV verbose mode 
-o OUTFILE output file 
--speed {slow,fast} search speed 





FEARR B STE PA. AMR print() ATENA. 








bash Z python3 search.py foo.txt bar.txt 

usage: search.py [-h] -p pattern [-v] [-o OUTFILE] [--speed {fast,slow}] 
[filename [filename ...]] 

search.py: error: the following arguments are required: -p/--pat 


bash Z python3 search.py -v -p spam --pat-eggs foo.txt bar.txt 
filenames - ['foo.txt', 'bar.txt'] 


patterns = ['spam', 'eggs'] 
verbose = True 
outfile - None 
Speed = slow 


bash Z python3 search.py -v -p spam --pat-eggs foo.txt bar.txt -o results 
filenames - ['foo.txt', 'bar.txt'] 


patterns = ['spam', 'eggs'] 
verbose = True 

outfile - results 

Speed = slow 


bash Z python3 search.py -v -p spam --pat-eggs foo.txt bar.txt -o results \ 


--speed-fast 
filenames - ['foo.txt', 'bar.txt'] 
patterns = ['spam', 'eggs'] 
verbose = True 
outfile = results 
Speed - fast 





WFic MEN — SABRE AE, AmA CINERE print O RR, 





15.3. 13.3 frag STAM 


490 








(Python Cookbook) #=hk, Release 1.0.0 





15.3.3 iit 


argparse IDN SN EE ES A DOSEN, WASHED, ATRE AR 
TERREA ERE, BIAS. 


AT RER 66 S tT E DL, KEALAIB@—* ArgumentParser H, FHA 
add argument O HAARR RHEN, TE add-argumentO HAH, dest 
S TIBERI SAS RABINE, metavar 7 239R FH RERE., action 
SIS E RES Wd AEs, BRAVA store , RAKTAR MASTER 
IBU E SI reem, Lëns ESP exea m t12832 )—^ 7], EAS 
PE RLFHSKAAS — x hg AUS 





parser.add argument(dest-'filenames',metavar-'filename', nargs-'*') 











FmB)5 3081855 2 Ed 1r EX B —“ Boolean fis: 





parser.add argument('-v', dest-'verbose', action-'store true', 
help='verbose mode') 











STEE GE GATES: 





parser.add_argument('-o', dest='outfile', action='store', 
help='output file') 











FHNSRinARITZTCERSSOMS X, jFliS' UE pz — 4 J rH, 
required MmRMNiZEMEYEA—-*. -p fll --pat RIN T S3 V BB PJ i FB, 





parser.add_argument('-p', '--pat',metavar='pattern', required=True, 
dest='patterns', action='append', 
help='text pattern to search for') 








min, FMS% KA- BERKEM ERER Ae, Des 
GAIE: 





parser.add argument('--speed', dest='speed', action-'store', 
choices={'slow','fast'}, default-'slow', 
help='search speed') 








ESZO E, (RPT lut parser.parse() HAS. CARE sys.argv 
MEARE MARZ, FASEREN AKRA "add argument()* AAA 
“dest 3x TRXE HJ BEE. 


AREMAR HAAR ae ir IT. B], MARES FONE sys.argv WAIE 
FA getopt DI (Be, US TG BJ IX, FSRMORERRAE, READ 
argparse WIR GAINES. (RARER ZW SIb optparse Æ Sir Ium H. 
RE optparse Hl argparse (RAR, (Ska, DI Zahnen bit, 
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15.4 13.4 ITA A IE Z< 


15.4.1 a 


(Es SSA, m SA. IBI Se EISE, Ei: + BETS Bat Hal 
Peet, "SES SWAT, iEHP E CHA. 


15.4.2 FRA 


GPS Python BJ getpass RER SD Ir RBA, (p nIUALEURIRSSTAR h Ez R2 dy 
Adm, RRA^SÉRHP mE. LS BIC: 








import getpass 


user - getpass.getuser() 
passwd - getpass.getpass() 


if svc login(user, passwd): # You must write svc Login) 
print('Yay!') 

else: 
print('Boo!') 





CHIC, svc loginO EMBRAER, ELURBSAEIEXIEERREBO 
ZE, 


15.4.3 iit 


IESSE getpass.getuser) 4^ ESÉIHRIP BS AST. USB 
FAP EY shell ISS zx fidis AR SS DIER ta pwd RIDER ) REARS BA 
PERG, 


SIR (tB S zs B9 HAP AAR, (ERIC SD input kz: 








user = input('Enter your username: ') 





YRS——RmnÍRSZ, BLAUE IH getpassO HAMAR. RMA 
F, Python ARMES MAA (CURT SE VL ER R3 S DL DÉI HS XU ) 


15.5 13.5 JEES Vm E AU 


15.5.1 |) 


(nae EIS dg Um AN DS TERRE ruri th, 
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15.5.2 FRA 


SR os.get terminal size GÉIE SIX — Ex, 
avc SE 








>>> import os 

>>> sz = os.get terminal size() 

>>> sz 

os.terminal size(columns-80, lines-24) 
>>> sz.columns 

80 

>>> Sz.lines 

24 

>>> 





15.5.3 iit 


BAS DEI TS, iD SEENTE ioctl) RASS, 
TL, Aft ES AW SEA DIS RI 18) DOE MIKE ? 


15.6 13.6 iTS S ESAE E DOS tH 
15.6.1 i% 


(iB ROT — INA RS S tU Python GEB a ZE BN TEA 


15.6.2 RRA 


f&FB subprocess.check output O At. lM: 








import subprocess 
out bytes - subprocess.check output(['netstat','-a']) 





X PRACT re Ree SFU TERA TS DF RAZR, WRK 
fase CAA TR], DSSS IRE ST, MN: 








out_text = out_bytes.decode('utf-8') 





CORR TH RS USESISRE, MAEMKHRR. FMR IRA RAR 
IZ) 





try: 
out bytes = subprocess.check output(['cmd','argi','arg2']) 
except subprocess.CalledProcessError as e: 
out bytes - e.output # Output generated before error 
code = e.returncode # Return code 
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HAUIA F, check output O NIREA SU ESSE HH B fei, WIB RS 2 [e] NT UT 
AVM HAR, A stderr SR: 


al 








out bytes = subprocess.check_output(['cmd','arg1','arg2'], 
stderr=subprocess . STDOUT) 





SES MERMERI S, ER timeout SK: 








try: 
out bytes = subprocess.check output(['cmd','argi','arg2'], timeout-5) 
except subprocess.TimeoutExpired as e: 





eR, mp SB BTASESHSERISUEE shell DIS CEM sh, bash), -NEI 
FB Fe Aë 26 MAMAS, COW os.execveO , SISRRiBiESB TT — A 
shell 447, Ji re ER, FiRBSWM shell=True. BARE Python = 
HPuT— &ZBJ shell pg S BJEHB3X PARES EF I, Huese 1/0 &m:xEIIAUR fb Hs 
ME, (USD: 








out bytes = subprocess.check output('grep python | wc > out', shell-True) 





8525 ESA DIS shell PATIRCSFE-ENREMKM, el ee TP 
Pig A BJ. ARRE LEAR shlex.quote() KARAS Cp FANS | FAS EK, 


15.6.3 ie 


(FH check_output() RRS See SE EN RR Il BUE S 7S. (Be, 
AU Sr SE El rr SS SS AE E, MBC Seen A, Drëpp, 
IX AY (eB) FEAR subprocess.Popen 25, fun: 








import subprocess 


# Some text to send 
text = b''' 

hello world 

this is a test 
goodbye 


# Launch a command with pipes 

p = subprocess.Popen(['wc'], 
stdout = subprocess.PIPE, 
stdin = subprocess.PIPE) 


# Send the data and get the output 
stdout, stderr = p.communicate(text) 


# To interpret as text, decode 
out = stdout.decode('utf-8') 
err = stderr.decode('utf-8') 
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subprocess PRT fi TTY HICKS. HII, MRSA KA 
St — ^ FI Fam ASA RBB MESS CEESI— A ssh AE). INE, MBBS AAS=AR 
RT, HAUT SE expect ZUXBJ T R ( pexpect MAI ) 


15.7 13.7 &mlsk ei fex XU B 


15.7.1 [B]EM 


(AS UN e mS ES ONSTAR, BE A BIB shell aS. 


15.7.2 AROR 


shutil MRARS SRN ARIUS MIAME, PARIS ES, Ian: 








import shutil 


# Copy src to dst. (cp src dst) 
shutil.copy(src, dst) 


# Copy files, but preserve metadata (cp -p src dst) 
Shutil.copy2(src, dst) 


# Copy directory tree (cp -R src dst) 
shutil.copytree(src, dst) 


# Move src to dst (mv src dst) 
shutil.move(src, dst) 





RE pE ZB S UB Ie E SSA CAMARA. BIER T AAI Unix &5 
S, WEBBER. 

SUSAN. WT Bee ARD SCHEED gp. PIM, WRI 
fe—-MESHHE, BBZ Dm ER EIS e Bus, SUERTE HS 
HEAS, hi ES follow symlinks , WF: 

JI ER DES EB RE S fb EL rte EE, SE 








Shutil.copytree(src, dst, symlinks-True) 





copytree() OD & mili fzrpic E DIS SEES Y PESE, mae 
TARAR, sr EGRTMXÓAzxÉEJJ$8 A, BE—-TBBNAMIIR, Í 
tl]: 





def ignore pyc files(dirname, filenames): 
return [name in filenames if name.endswith('.pyc')] 


shutil.copytree(src, dst, ignore-ignore pyc files) 
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Since ignoring filename patterns is common, a utility function ignore patterns() has 
already been provided to do it. For example: 


os 3 


shutil.copytree(src, dst, ignore—shutil.ignore patterns(' ^, 'pyc')) 


15.7.3 iit 


f&FH shutii & blc FTD EEUU BB SRI, A^, W S FS E S, 
copy2O 3X MÉBSEE ZIEL EREA C EC BEZJSK TRES E. Vila] Ey el, BAY [8] FAN ER ZX 
WE REISE, (Sitë ACLs, AIR fork MEt ERARI 
IED R AE S, ANTE iF TEC E ERE 28 EZ EUR P PA PR34889 U BX BE, n 
EAA shutil.copytree() HARHAA AREN. S REB SC UE RA BUE S, 
BRI (EAR os.path FRHSJEEZACKTÉB DR ERE ABBE CES S] ESI RS FH Unix A 
Windows), 90: 








>>> filename = '/Users/guido/programs/spam.py' 

>>> import os.path 

>>> os.path.basename (filename) 

'spam.py' 

>>> os.path.dirname (filename) 
'/Users/guido/programs' 

>>> os.path.split (filename) 
('/Users/guido/programs', 'spam.py') 

>>> os.path.join('/new/dir', os.path.basename (filename) ) 
'/new/dir/spam.py' 

>>> os.path.expanduser('~/guido/programs/spam.py') 
'/Users/guido/programs/spam.py' 

>>> 





(FA copytree() BANAR — ARRAREN F a RAIS, PSN, CC Sal 
WET, AMNESIA S HE, Damien) Diels, ALS 
Sarl, PRESB EU BS [0] 3 SU S 8 — TOA PHI BATRA, Bl 
TS, Rm—^5T: 








try: 
shutil.copytree(src, dst) 
except shutil.Error as e: 
for src, dst, msg in e.args[0]: 
# src is source name 
# dst is destination name 
# msg is error message from exception 
print(dst, src, msg) 





TIER (DE AXHÉTESS ignore dangling symlinks-True , GÉIE copytreeO & 
ANE Ta CSS S bif. 

ZR T RATS EE PE ën eae DL BJ, Ait, shutil F£ FE DI SUN IS e OI 
SIE, CDI, BS Python documentation 
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15.8 13.8 BARRA NC PE 
15.8.1 [ol 


(nS EIE SY e, SS LER EB ARE SCF C Lea tar, tgz Sk.zip ) 


15.8.2 APRH R 


shutil MéIRIRUE PET EEZA—— make archive( #l unpack archive RJ; KF, 
IS 








>>> import shutil 
>>> shutil.unpack_archive('Python-3.3.0.tgz') 


>>> shutil.make_archive('py33','zip','Python-3.3.0') 
'/Users/beazley/Downloads/py33.zip' 
>>> 





make archiveO By £ _ ^^ £ ZX S HB EB HOB AU EA 
get archive formats() RAS SSAA, (USD: 








>>> shutil.get archive formats() 

[('bztar', "bzip2'ed tar-file"), ('gztar', "gzip'ed tar-file"), 
('tar', 'uncompressed tar file'), ('zip', 'ZIP file')] 

>>> 





15.8.3 ilit 


Python 388 E (B fS iR n] FHSK ALTE Z PARAS CH OD tarfile, zipfile, gzip, bz2 ) 
HERRAT., Tub, WIB Solo IEN SE aF, ms zz FREE 
T, ZUBHER shutil Het Sen, 


HERBIE AIRS Ahi, AFARITE, Mi, MARRS S, BS suu x 
Ri 


15.9 13.9 Bir X FG SX XE 


15.9.1 [5]29i 


fi a8 9S rb IREUNCUESSTATRTEBSBEAS, LOOT D E D rt DS ee IB, (mn 
ASABE Python AIAR AA shell, SESCH E shell 8818891986, 
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15.9.2 AROR 


ERN, npfBRdos.walkO ARM, &-NARARBAC. Fac, = 
JSE e 322 u PHA RARAN ER: 








#!/usr/bin/enu python3.3 
import os 


def findfile(start, name): 
for relpath, dirs, files in os.walk(start): 
if name in files: 
full_path = os.path.join(start, relpath, name) 
print(os.path.normpath(os.path.abspath(full_path))) 


if __name == ' main ': 


findfile(sys.argv[1], sys.argv[2]) 





UTE BIZ ASCH findfilepy, 2AJefrRB S íTThiAfTU. TRXESUIGSXROKU MAY 
FALESA, S: 


15.9.3 ilit 


os.walkO 737A 293X1i Dis 3 El ii, SCXEA — BN, CAROTE, € 
SUBEN T SRE RAE, MAAR PHB RAWR, DURBERT El < FRI 
FEIR. 


TS US FERFE E fr x t 5|2erh, ARE EA 
os.path.joinO GHEE Jg f xig EEBJERÍSTALEUU ././foo//bar , HASTA 
SAS RARER, $8— E os.path.abspathO , E FESÉ— T ERÍS, BREA 
Wisi, wR EEN, 98 ZE os.path.normpathO , AREER BE, PJ 
DR ADT, XE ERE SS RIBSIRI RSS, 

EST UNIX 3E & E8918 & &1Xx43322K UEE i] ER IR E, ELBE 
FERIRA, FA, WAER MAIA EADAE "Zull. FEN 
3x1 T EN ATA SOR RE DEB : 








#!/usr/bin/enu python3.3 


import os 
import time 


def modified within(top, seconds): 
now = time.time() 
for path, dirs, files in os.walk(top): 
for name in files: 
fullpath = os.path.join(path, name) 
if os.path.exists(fullpath): 
mtime - os.path.getmtime(fullpath) 
if mtime » (now - seconds): 
print(fullpath) 
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if | name == ' main ': 
import sys 
if len(sys.argv) !- 3: 
print('Usage: {} dir seconds'.format(sys.argv[0])) 


raise SystemExit(1) 


modified within(sys.argv[1], float(sys.argv[2])) 





EMC ALA SER E, EA os,os.path,glob SEULS, (reg SR TD £ AAR 


ET. VBS 5.11 WA 5.13 NESARA, 


15.10 13.10 LGE de xt 
15.10.1 [ow 


SERRE. ini ABEX ? 


15.10.2 RAR 


configparser SIB HI KLS DN OS sai, II. (ZAM FAECES: 








; config.ini 
; Sample configuration file 


[installation] 
library-/A(prefix)s/lib 
include-/(prefix)s/include 
bin=%(prefix)s/bin 
prefix=/usr/local 


# Setting related to debug configuration 
[debug] 

log_errors=true 

show_warnings=False 


[server] 

port: 8080 

nworkers: 32 
pid-file=/tmp/spam.pid 
root=/www/root 
signature: 





Fin — N RRRA AAF : 
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>>> from configparser import ConfigParser 
>>> cfg = ConfigParser() 

>>> cfg.read('config.ini') 

['config.ini'] 

>>> cfg.sections() 


['installation', 'debug', 'server'] 
>>> cfg.get('installation','library') 
'/usr/local/lib' 


>>> cfg.getboolean('debug','log errors') 


True 

>>> cfg.getint('server','port') 

8080 

>>> cfg.getint('server','nworkers') 

32 

>>> print(cfg.get('server','signature')) 





WRASSE, uTSEÉECRBOBTSBFH cfg.writeO D'RE Io okt, Dn: 





>>> cfg.set('server','port','9000') 

>>> cfg.set('debug','log errors','False') 
>>> import sys 

>>> cfg.write(sys.stdout) 











[installation] 

library = %(prefix)s/lib 
include = %(prefix)s/include 
bin = %4(prefix)s/bin 

prefix = /usr/local 


[debug] 
log_errors = False 
show_warnings = False 


[server] 

port = 9000 

nworkers = 32 

pid-file = /tmp/spam.pid 
root = /www/root 
signature = 


>>> 
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15.10.3 Wie 


Bc B x EFI ARIZ RN, TER BAT REP rR Biji E Sg JE, TE 
SSESNAH, BE šE 48 B (teal GAPA “installation”, “debug” Wl 
“server” ) S^ BTERTFBIBXENIL NIBJSS T 35 PB, 


NET SISCHRSI EDI RENCE SAA Python MMRASARANTAN. BH, BOB 
XUAFBUTBIAZESBESEHES, RIERSUBISS) E SS AXES: 








prefix-/usr/local 
prefix: /usr/local 





BOB XCIERRBURATEREANIXAYASGIVEBS, DID: 








>>> cfg.get('installation', 'PREFIX') 
'/usr/local' 

>>> cfg.get('installation','prefix') 
'/usr/local' 

>>> 





TERR IBBJRER, getbooleanO FABRA THE. DI ARES iH: 








log errors - true 
log errors - TRUE 
log errors - Yes 
log errors - 1 





MiTAC SHA Python FCAS A BAS [elfe T, CHREM Em rn, x< 
HERE DEARI. WRF TESS en, CS LOGER I. D 
$n, fr RIXA BOE, prefix BERACE Z Bi ZZ Jn x. X Be n] UAR: 








[installation] 
library-/A(prefix)s/lib 
include-/(prefix)s/include 
bin=% (prefix)s/bin 
prefix=/usr/local 





ConfigParser BT SÉ HES SE KANZ MEER BAH 
AE, IMD, RBS T IER H 








; "/.config.ini 
[installation] 
prefix-/Users/beazley/test 


[debug] 
log errors-False 





ZAK SNF, CSR Super, WD: 








>>> # Previously read configuration 
>>> cfg.get('installation', 'prefix') 
'/usr/local' 
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>>> # Merge in user-specific configuration 

>>> import os 

>>> cfg.read(os.path.expanduser('~/.config.ini')) 
['/Users/beazley/.config.ini'] 


>>> cfg.get('installation', 'prefix') 
'/Users/beazley/test' 

>>> cfg.get('installation', 'library') 
'/Users/beazley/test/lib' 

>>> cfg.getboolean('debug', 'log errors') 
False 

>>> 





TNR F prefix RES EERE MAAR SH, LEW library DI EB. 77 
SiMe ER BJ RASS SNS RRM ee RRA, URSA, MAW 
PEE : 








>>> cfg.get('installation','library') 
'/Users/beazley/test/lib' 

>>> cfg.set('installation','prefix','/tmp/dir') 
>>> cfg.get('installation','library') 
'/tmp/dir/lib' 

>>> 





mnt 8 RES — GEARS) Python 3TABESzHiini NAER ( EESTI 
windows Af ) D DOEN ES WEE. RRESHT configparser XIRAN AFA 
DL 


15.11 13.11 2675) SAAS H IRE 
15.11.1 [oJ 


(ha SEMA FERHZ r8 SSA BBM. 


15.11.2 KSE 


The easiest way to add logging to simple programs is to use the logging module. For 


example: HIE E mei PATE logging ik, GIN: 








import logging 


def main(): 
# Configure the logging system 
logging. basicConfig( 
filename='app.log', 
level=logging . ERROR 
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# Variables (to make the calls that follow work) 


hostname = 'www.python.org' 
item = 'spam' 

filename = 'data.csv' 

mode = 'r' 


# Example logging calls (insert into your program) 
logging.critical('Host %s unknown', hostname) 
logging.error("Couldn't find 7r", item) 
logging.warning('Feature is deprecated') 
logging.info('Opening file 7r, mode=%r', filename, mode) 
logging.debug('Got here') 


if A name == ' main ` 


main() 





Er E Sia (critical(), error(), warning(), info(), debug() ) MEFR ARRI 
RIDE BRS, basicConfigO DI level BRENDA. PHR482B 5145812 RU 
B5 EEG REDIRET. S logging RENSE N AFN, IRIBIBIR— A 
sZ EZ MIGRAN BSGHABUE REE ST % It EIER ee, 


II 432, TEXÍFapp.log FPHBJPAEUNM IG SS FMF: 








CRITICAL:root:Host www.python.org unknown 
ERROR:root:Could not find 'spam' 





If you want to change the output or level of output, you can change the param- 
eters to the basicConfig() call. For example: *[5R fm áBp 2 Ser H S äh, (mol UAE Ox 
basicConfigO WAAPHER, (Plan: 








logging.basicConfig( 
filename='app.log', 
level=logging.WARNING, 
format-'//(levelname)s: /(asctime)s: 4 (message)s') 





Semer S2 pk Hl] F : 








CRITICAL:2012-11-20 12:27:13,595:Host www.python.org unknown 
ERROR:2012-11-20 12:27:13,595:Could not find 'spam' 
WARNING:2012-11-20 12:27:13,595:Feature is deprecated 





i A SACS a8 ee SFE Pa, E GEET EA dE CR FIBDXHÉ 
ISO basicConfig() HF: 








import logging 
import logging.config 


def main(): 
# Configure the logging system 
logging. config.fileConfig('logconfig.ini') 
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GUST FRNA, BAY logconfig.ini : 








[loggers] 
keys=root 


[handlers] 
keys=defaultHandler 


[formatters] 
keys=defaultFormatter 


[logger_root] 
level=INFO 
handlers=defaultHandler 
qualname=root 


[handler_defaultHandler] 
class=FileHandler 
formatter=defaultFormatter 
args=('app.log', 'a') 


[formatter_defaultFormatter] 
format=/,(levelname)s:%(name)s:%(message)s 





RFRA, UARRA logconfig.ini BNF], 


15.11.3 Wie 


REWF logging RRMC ARS ESRAR AN, AWREBHARNTHS 
ter AHAB ees. RAIA SHEE eu LIT F basicConfig() HRA, 
(RA ET Rae +A HI TS. 


A SR tm 28 22 f BJ El eps B AE TR IR HB, Pn RBS xXftm, WA 
basicConfigO BAf£xFES,8»], fI: 








logging. basicConfig(level=logging. INFO) 





basicConfigO ERR D ëEIg ni KR URGRHSEMSASRE, MES 
SREY root logger , RBHRENE. GM: 








logging. getLogger().level = logging.DEBUG 





RAIA DASA M f logging MIRA EES A Di "E nIUAf SS E ES 
RIER, AF ABE RMC—-MRH NAR Logging Cookbook 
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15.12 13.12 AUS (ek 
15.12.1 (527 


TRARRE RHS, (Bie X BERN EU ABLE SERI A Leen, 


15.12.2 PERDR 


XT 282251607 EBRR, UMUESUE—A*REBJlogger WR, FA 
f& FI812 424464 Ra Ps : 








# somelib.py 


import logging 
log = logging.getLogger(__name__) 


log.addHandler (logging.NullHandler()) 


# Example function (for testing) 

def func(): 
log.critical('A Critical Error!') 
log.debug('A debug message') 





FARNE, MUB E ASHEA. DID: 








>>> import somelib 
>>> somelib.func() 
>>> 





Nt, MREBTASAR, PAABABTTMMAREM, DUAD: 





>>> import logging 

>>> logging.basicConfig() 

>>> somelib.func() 
CRITICAL:somelib:A Critical Error! 
>>> 





15.12.3 iit 


RR, MAAR FRE ONS DIr E, SEDED AHBIERT DA 
PEN ASAE T. 


WAFA getLogger( name ) BI#2—-S#II BRI EIGH logger IR, AFRRBS 
ME—AY, ESHH;612BBS logger HIG BIE— BY. 


log.addHandler(logging.NullHandler O) RF — + SS AB BSE 2 pul dl SS 
SISTI logger HRE —SSMMEBRUSABREAMANAG AS. Alt, WR 
ISSN EE DOUD E LBA SAS, SR, ët EE SS UD EH, 
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YE — gal ze TS TEEN EDD Bo BRI SSRI, AeA eA E rs 
WS. BUMI, WM FAB: 








>>> import logging 
>>> logging.basicConfig(level=logging.ERRDR) 


>>> import somelib 
>>> somelib.func() 
CRITICAL:somelib:A Critical Error! 


>>> # Change the logging level for 'somelib' only 
>>> logging. getLogger('somelib') .level=logging .DEBUG 
>>> somelib.func() 

CRITICAL: somelib:A Critical Error! 

DEBUG: somelib:A debug message 

>>> 





RE, RAS RECS bk INS ERROR ESRDE, Ait, somelib DÉI 

ArmA ale emp E PX RT DASS debug Z& SUB; E, CHARMER EE. Rix 
FESB LES T RS ER B EL WO BORSE TU OK Ut E TR 75 EB BJ, Din 7C SS ZB OC EE TRIB E 
Hilo HEREDI ATB SE SB E fü n SIRE SA 


Logging HOWTO 1#487T44 TUNE sau sss DWBA F. 





15.13 13.13 SCH rr ES 
15.13.1 [oR 


RIERA TZ MES PIE SR BIEN [a] 


15.13.2 RAR 


time DIER GÉIE Ska rr Dél ARAVA, REM, W = pu EE 
Wiz Ener ebe RR rr SR. FM: 








import time 


class Timer: 
def __init__(self, func=time.perf_counter): 
self.elapsed = 0.0 
self._func = func 
Self. start = None 


def start(self): 
if self. start is not None: 
raise RuntimeError('Already started') 
self. start = self. func() 
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def stop(self): 
if self. start is None: 
raise RuntimeError('Not started') 
end = self. func( 
self.elapsed += end - self. start 
Self. start - None 


def reset(self): 
self.elapsed - 0.0 


@property 
def running(self): 
return self._start is not None 


def __enter__(self): 
self.start() 
return self 


def exit (self, *args): 
self.stop() 





GTZ X Y — 8 ER F IR gs BA FEME CAE 
elapsed BIEPICRE NAN], KFHE-MIFRAN ERIC 








def countdown(n): 
while n > 0: 
n == 1 


# Use 1: Explicit start/stop 
t = Timer (2) 

t.start() 

countdown (1000000) 

t.stopQ 

print (t.elapsed) 


# Use 2: As a context manager 
with t: 
countdown (1000000) 


print (t.elapsed) 
with Timer() as t2: 


countdown (1000000) 
print (t2.elapsed) 





15.13.3 Wie 


ADRES — 8) S Im s£ FB DE KSC HEN ICRU RENITER, ANH EA 
with BAWRE RM BiB SS] — “MRAM. 
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eit B PES STAI REH, AKU, ER time. time O 
Sk time.clockO TF # BS BJ [8] 8 FZ A š fE # £6 BJ + fe] e PR + Ej, mb 
time.perf counter() Gë m] TATE FH Zt E TEL EIS AAT AY as, 


ERRERA Timer SEI DD SHAAN], HAS TA AARRE, IER 
ART SEET eA CPU ti, SIB time.process timeO RRE: 








t = Timer(time.process_time) 
with t: 

countdown(1000000) 
print(t.elapsed) 





time.perf counter() Í time.process time O MARE NARA RMA), = 
AAT [ES SEAE, 79 "SIS DUR, rn ir A EEN KE YT SEI 
PESIN 


EE XTUBIDPESEZDNBIBIT SS 1413 T. 


15.14 13.14 Rail CPU HERS 


15.14.1 joj 


(RABI Unix RAL ASTIN re CPU MEARE 


15.14.2 fiti Se 


resource *#IRGERIATHITIXMA-MES. lütt, LRG CPU Atle), BIDAR RIX 
fih: 








import signal 
import resource 
import os 


def time_exceeded(signo, frame): 
print("Time's up!") 
raise SystemExit (1) 


def set_max_runtime (seconds): 
# Install the signal handler and set a resource limit 
soft, hard = resource.getrlimit(resource.RLIMIT CPU) 
resource.setrlimit(resource.RLIMIT CPU, (seconds, hard)) 
signal.signal(signal.SIGXCPU, time exceeded) 


if | name == ' main ': 
set max runtime(15) 
while True: 


pass 
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ERSTAT, SIGXCPU (ESERIES RBD RAR, AAT AHR., 
SRAIAGER, RAER AAA, We: 





import resource 


def limit memory (maxsize): 
soft, hard = resource.getrlimit(resource.RLIMIT AS) 
resource.setrlimit(resource.RLIMIT AS, (maxsize, hard)) 





fux MERE SABRI, PIBTERABSRAGNSWY MemoryError SS. 


15.14.3 ilit 


TEARS D BI FR, setrlimit O. AZRA R EREA AMR IIIa BU, Sr 
BRI ñ, gët A MBAR ER TE AS SS — Ma = >< B IBI SOR A it 
Te, BBPETEFBIKIHIESADRSUBEISXEBUJERA B. WR, ix HE IE 1151 iz 
BURMRESOKAGE, RERE ABA, BERNERA HEAS 


setrlimit() DÉI RERA RRA TARRE, ITS FEL 20128 S tia BS IR 
fl, SZiVBIBSS resource ISIABJ X Ri, 


PE ERABJARGN CDS EDIT Unix RR, TEE ANTRUEPITG 75 E BDBESTHR T fE, 
EESTI TER CBS ES, CRETE Linux ts, (Bet OS X EAT BE, 


15.15 13.15 /al—^* WEB jl orgs 


15.15.1 [5] Eni 


(ARREST MA e n] A 9883317 T HAEBJ URL AA 


15.15.2 RAR 


webbrowser HRE RAKAA- 323, FBS PAAR. UD: 








>>> import webbrowser 

>>> webbrowser.open('http://www.python.org') 
True 

>>> 





CA GAA ast HE EDID, WRIA nl TAA MS Z Fei, el 
LEA F ix Zeek 88 : 








>>> # Open the page in a new browser window 

>>> webbrowser .open_new('http://www.python.org') 
True 

>>> 
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>>> # Open the page in a neu browser tab 

>>> webbrowser .open_new_tab('http://www.python.org') 
True 

>>> 





MATA T 38892 9281: REE, HS, 


ON (RBI EH PRESS! BT LAER webbrowser. get O RAKBER MIEN 
Se, MON: 








>>> c = webbrowser.get('firefox') 

>>> c.open('http://www.python.org') 

True 

>>> c.open_new_tab('http://docs.python.org') 
True 

>>> 





WTF sz 35 AY a Sen ZEB] BW] ‘Python X Ed <http://docs.python.org/3/li- 


brary /webbrowser.html>‘_ 


15.15.3 ilit 


MARTA UL aa S BJ £ 22188 F, USD, ALASBARTATIISOT BRIS RRES, 
DPI T AUS aa >t BASIE IST. ek Srel HTML PIX 
TR, MEHANA REAR TEX EIN, (AA webbrowser {Rik 
Bie — B) SLAB AERTS. 
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CHAPTER 


SIXTEEN 


SR UR: Mr, (Rass 


Dieren, (ei? ak, Y, Se, fE Python MI Z Bi 
J Sim RSSOK A TAS, DU po a ut 2 89 — 7 EB EB 73, ASMA 
Wm Wer. UA AFFEBS ela, BEHNA MRAR kt sÉ 
TOMI RA MBA, Alt, SARERA RISO GUB. 


Contents: 


16.1 14.1 jist stdout Se 


16.1.1 [oR 


iF PANT ASH Sie A ( sys.stdout ), HERES AFT EN 
HRe (rer, ENAA, TARTS SETE TE eR, 


16.1.2 FRA 


{FA unittest .mock TRIATHB patch() PIR, (EARS ES, JAAS SM 
iE sys.stdout ABER, "Dirt Spende 89 e CEU FEDERER SR KA 
Res, 


fEA—TMIF, IJE mymodule IRAE SU F — AER: 








# mymodule. py 


def urlprint(protocol, host, domain): 
url = '{}://{}.{}'.format (protocol, host, domain) 





print (url) 
SA te RA SH print 8222218 AXES sys.stdout , 79 f Mhiti iH e 
HERE, f eT DA fS FH — 8$ EONEÉRGK UE, ZA JE EFI BR E RANAR A 


unittest.mock {KIRAI patch() 737A n] ARA (8 8) E JU is (189. E Fx HE Ay AR 
EB ES TERES HS EL DR [SER ESTAS, RASH mymodule RAIMA : 
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from io import StringIO 

from unittest import TestCase 
from unittest.mock import patch 
import mymodule 


class TestURLPrint(TestCase): 
def test url gets to stdout(self): 
protocol - 'http' 
host - 'www' 
domain - 'example.com' 
expected url = '{}://{}.{}\n' .format (protocol, host, domain) 


with patch('sys.stdout', new-StringIO()) as fake out: 
mymodule.urlprint(protocol, host, domain) 
self.assertEqual(fake out.getvalue(), expected url) 





16.1.3 iit 


urlprintO DÉEN SSC FSR, Mann % iz ES 4 B B. 
expected url S? & Eig E pk E) RR ES Ré HES SET EB, 


unittest.mock.patch() PEZAUEFHÍE— FE FX eSdBES, EA StringIO W£ EN 
$$ sys.stdout . fake out E SC SE CO AE GIS SI) MES, E with QE 
EPURARE, 4 with BARA, patch AKAS ARARE SUIT 46 BU B 
JUS SES DIS SC EEN Python DÉI C H EE P| BE AIRE sys.stdout Wad 
S SIS Aälpëeuiirn. RFR, krazen, C EAF 
Python f&83, WB ERBysSEETE C T RPBR I/O, RIASA REN IC, A 
Bai ERM ER XE [e] SI AC ErR, SB E X-BS DERI LO A StringlO 
NIB S 5.6 /] vm. 


16.2 14.2 fr pi FRZASXNIERTITMT 
16.2.1 [ole 


f 55 B5 SI Mid RRA EAR), BRAS CINE Min DO RR Gr 
(CHA, MS BANS TN, lee H BES ). 


16.2.2 APRH R 


unittest.mock.patch() AŽ =) FAAP AIX Nola, patchO MARAT 
ihe, ERM BSR, REARS. GI, Fi NEE HR 
Ba E FAR PIF : 
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from unittest.mock import patch 
import example 


@patch('example.func') 

def testi(x, mock_func): 
example. func (x) # Uses patched example. func 
mock func.assert called with(x) 





Cie E RMB: 








with patch('example.func') as mock func: 
example.func(x) # Uses patched example. func 
mock func.assert called with(x) 





SE, ÜRYRRIUA-EBZUBUSERICIITMT: 





p = patch('example.func') 

mock func - p.start() 
example.func(x) 

mock func.assert called with(x) 
p.stopO 





WER ATKENIS, MRE SRE FNS RAS SIRT). Diät 








@patch('example.funci') 
@patch('example.func2') 
@patch('example.func3') 
def testi(mocki, mock2, mock3): 


def test2(): 
with patch('example.patchi') as mocki, \ 
patch('example.patch2') as mock2, \ 
patch('example.patch3') as mock3: 





16.2.3 Wie 


patchO fESE— T OTEÉENIRE) Ware, FERREA — HEB. Eng 
Abas PE A sk Leesch Ja ELA VASE ER. AAEN F, PAAR MagicMock 


SAB. Pg: 








>>> x = 42 
>>> with patch(' main .x'): 
print (x) 


«MagicMock name-'x' id-'4314230032'» 
>>> x 

42 

>>> 
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TNI, MATS patch O EHR 4 S SDKTHB EHRBUETI GIGS SER : 








>>> x 

42 

>>> with patch(' main .x', 'patched value'): 
print (x) 


patched value 
>>> x 

42 

>>> 





BRE 29 8B B MagicMock KARERA RAG, (ilis ara 
Bf FBfe EA VUA C Ses, DISD: 








>>> from unittest.mock import MagicMock 
>>> m = MagicMock(return value = 10) 
»»» m(1, 2, debug-True) 
10 
>>> m.assert called with(1, 2, debug-True) 
>>> m.assert called with(i1, 2) 
Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
File ".../unittest/mock.py", line 726, in assert called with 
raise AssertionError (msg) 
AssertionError: Expected call: mock(1, 2) 
Actual call: mock(1, 2, debug-True) 


>>> 

>>> m.upper.return_value = 'HELLO' 
>>> m.upper('hello') 

'HELLO' 


>>> assert m.upper.called 


>>> m.split.return value = ['hello', 'world'] 
>>> m.split('hello world') 

['hello', 'world'] 

>>> m.Split.assert called with('hello world') 
>>> 


>>> m['blah'] 

<MagicMock name='mock.__getitem__()' id='4314412048'> 
>>> m.__getitem__.called 

True 

>>> m. getitem .assert called vith('blah') 

>>> 





ARH, EISES rz CDS pk. FIM, Ems "tz 
BER ZA : 








# example.py 
from urllib.request import urlopen 
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import csv 


def dowprices(): 
u = urlopen('http://finance.yahoo.com/d/quotes.csv?s-0^DJI&f-s11') 
lines = (line.decode('utf-8') for line in u) 
rows = (row for row in csv.reader(lines) if len(row) == 2) 
prices = í name:float(price) for name, price in rows } 
return prices 





IER Ri, jT EEIIU SR urlopenO M Web LMR. Bil 
WB, (me]bl2 t rm E THRE. RMSE TREN SIT: 








import unittest 

from unittest.mock import patch 
import io 

import example 


sample data - io.BytesIO(b'''^ 


"IBM",91.1Nr 
KRAN 33:95NT 
"MSFT" ,27.72\r 
NE 

ak 


class Tests(unittest.TestCase): 
@patch('example.urlopen', return value-sample data) 
def test dowprices(self, mock urlopen): 
p = example.dowprices() 
self.assertTrue(mock urlopen.called) 
self.assertEqual(p, 
{'IBM': 91.1, 
"AA": 13.25, 
'MSFT' : 27.723) 


if name == ' main ': 


unittest maint) 





API, fU example IRAN urlopen() GÉIE P TRGUDNEER ERN, ZIRE 
ik] — ^ E) Smid ByterOO. 


Yt 8 — m, f F + T B 3X ([] (8 FH f  example.urlopen KK Ë 
urllib.request.urlopen , H {Re TM J BJ BJ E, (gu ZI FH ENEMAS 
DS, AF Mit X ad d Fg Y from urllib.request import urlopen , ABA 
dowprices() KAA {ERHI urlopenO DÉI SC he ERAI example HIRT. 


zb tU Sid unittest.mock WD ORS, SSSSRHHE, B 
BE EpL 
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16.3 14.3 f£ 8 mTM FR i SF Ste, 


16.3.1 o% 


(A8 Erd Did ERY Fl en Se NS SS e BL 


16.3.2 APRH > 


WT EFFE BJP EAA assertRaisesO FAIA, TUE, US rd STE ZU h 
J ValueError FR, Í Lë: 





import unittest 


# A simple function to illustrate 


def parse_int(s): 
return int(s) 


class TestConversion(unittest.TestCase): 
def test bad int(self): 
self.assertRaises(ValueError, parse int, 'N/A') 








AR GRAECA BHA, BRAS AI MA: 





class TestlIO(unittest.TestCase): 
def test file not found(self): 


f = open('/file/not/found') 


except IOError as e: 


self.assertEqual(e.errno, errno.ENOENT) 


else: 





self.fail('IOError not raised!) 





16.3.3 iic 


assertRaisesO DAIMA tS TEER T — 18887375. — š M) DORIS 
FORTH Rim, Ceo: 





class TestConversion(unittest.TestCase): 
def test bad int(self): 


r = parse int('N/A') 


except ValueError as e: 





self.assertEqual(type(e), ValueError) 
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jui 75; Biel E T CR SES EIS A, (OMA ARIMA. ABA 
(iA se SISO 2k 8949722, SU FI: 








class TestConversion(unittest .TestCase) : 
def test_bad_int(self): 

try: 
r = parse_int('N/A') 

except ValueError as e: 
self .assertEqual(type(e), ValueError) 

else: 
self .fail('ValueError not raised') 





assertRaises() Z5 ZZAHBBU Sz, ALK Ze, 

assertRaises() By— 4 ik gaze E l| < T SETS EBUBBIEE!. ASME, 
BI LAGER assertRaisesRegexO HIF, "€ ARNIR 85 B Tz CE UA Rist EMA UU RR 
PRISER. USD: 








class TestConversion(unittest.TestCase): 
def test bad int(self): 
self.assertRaisesRegex(ValueError, 'invalid literal .*', 
parse int, 'N/A') 





assertRaises() All assertRaisesRegex O YA — d A 223B818%1D 5 Me C 1i 135 BE 
KE LR SCES HESS BRI: 








class TestConversion(unittest.TestCase): 
def test bad int(self): 
with self.assertRaisesRegex(ValueError, 'invalid literal .*'): 
r - parse int('N/A') 





1E FR BU UP Be | E SUT VRBES RMT PAAR S FH T. 


16.4 14.4 44 Misa ch Ee S ctr 


16.4.1 a% 


= 


Rs GS ZU LB) 6 DE BAIS PA, TAIN RESET EB E A h. 


16.4.2 AROR 


3517 BTC MI re LAR Sce EI CSR A FB ERIC ASA ER: 








import unittest 


class MyTest (unittest .TestCase) : 
pass 
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if | name == ' main ': 


unittest.main() 





AFA SMSC AR eS TATA, ERA BSCOUBUSERTTEDRUE ES E. wn 
RRA SS EG, RRR FXF ZA mainO BEN: 








import sys 


def main(out=sys.stderr, verbosity=2): 
loader = unittest .TestLoader () 
suite = loader.loadTestsFromModule(sys.modules[__name__]) 
unittest .TextTestRunner (out , verbosity=verbosity) .run(suite) 


if name == ' main ': 


with open('testing.out', 'w') as f: 
main(f) 





16.4.3 it 


AKT ESI EE EE Ewe A E FR, mm ROB ix EM [e] E 
AS unittest ME. tA DCH SR LE R EE, 


unittest DR p SB — Tit et, GTM AES TEXIA A. 
DER SEN, EE) IRI CAREAT T. 


MASE RAW, unittest.TestLoader X Hl FH 3k £B ZS Ju i E ft, 
loadTestsFromModule() HEH XBJJ3;AZ.— , ARKEMA. EAA TestCase 
SI Srel Rp 7 IS EN UK UMRRBATANEHEHE, ALA 
JD loadTestsFromTestCase() HARMAAN äRe TestCase MAH Mit Ais. 
TextTestRunner RE—SMitizTAVSIT, ix^ DC E FH SACRA WEE 
HERBA. SAGEM unittest.mainO BS ZA Ire Did er 28 e 
BJ. TX, RINE Ey TEJRE, BNEí XUNG. RE 
AD PFO RY , (ASRS KUN unittest MEHR dure DIE EI EM 
BE MME DOE El. Ma LAXt TestLoader 283AfT58 E BRE, AST BIXE ¿lll 
Isi, PAWS — 4 ACH Minis TARR TextTestRunner WINK MMAB 
ZUBI SAAS), unittest RIDO RRE ES SCHULTE SS GE RAV, SJAA 
BA, 


16.5 14.5 ZR RH eS Min AM 


16.5.1 a% 


(ARTE BTC Mi AER Sol CR LE MIDS TRA PAIS (TAM, 
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16.5.2 AROR 


unittest RHR Rimar] FBHIKizm SIE A KATE, HON: 








import unittest 
import os 
import platform 


class Tests(unittest.TestCase): 
def test O(self): 
self.assertTrue(True) 


Qunittest.skip('skipped test') 
def test 1(self): 
self.fail('should have failed!') 


Qunittest.skipIf(os.name--'posix', 'Not supported on Unix') 
def test 2(self): 
import winreg 


Qunittest.skipUnless(platform.system() -- 'Darwin', 'Mac specific test') 
def test 3(self): 
self.assertTrue(True) 


@unittest.expectedFailure 
def test_4(self): 
self .assertEqual(2+2, 5) 


if name == ' main ': 


unittest maint) 





URME Mac KETER, MAFUM Lei: 








bash % python3 testsample.py -v 


test O (__main__.Tests) ... ok 

test 1 ( main .Tests) ... skipped 'skipped test' 

test 2 ( main .Tests) ... skipped 'Not supported on Unix' 
test 3 ( main .Tests) ... ok 

test 4 ( main .Tests) ... expected failure 


Ran 5 tests in 0.002s 


OK (skipped-2, expected failures-1) 





16.5.3 iic 


skipO iss BET FH TK BIR Err ETS, skipIfO Tl skipUnlessO 
WFR RBER MEE FG EX Python ARAB Ett (dt bi Nr ESI AH 3s TU ABESSE 8 
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FH. {FA Qexpected DIS WS as >e bio AD EE Ts yE ABA, ABIL lr 
AMSA LM VERT T EN Z 1Š =, 


ORS FT EAD Reh HE HE MISS, EDAD: 








@unittest.skipUnless(platform.system() == 'Darwin', 'Mac specific tests') 
class DarwinTests (unittest .TestCase) : 
pass 





16.6 14.6 AEZ CRE 


16.6.1 o% 


fi — NB Fr ET RSMAS SRE, EGET RERIIBAS SS (SWE 
MRR AT AYA] BESE ER 


16.6.2 RIR 


_ MATAR SSB REARS, PIDUEPEMDUA ATHER, 2 FPF 
7N: 








try: 
client_obj.get_url (url) 

except (URLError, ValueError, SocketTimeout): 
client obj.remove url(url) 





fx Bl rR, THE 4536 AREN BAT remove url() Aiko WRN 
TEX] HB RE RAITAA, mIUUEFRBIUN GS 9 — except AAR: 








try: 
client obj.get url(ur1) 
except (URLError, ValueError): 
client obj.remove url(url) 
except SocketTimeout: 
client obj.handle url timeout (url) 





RSEWRRSAERKA, NM, Moe CITE keet Er e 
Ars. DI, LIT: 








try: 
f = open(filename) 

except (FileNotFoundError, PermissionError): 
pass 





nU 85g: 








try: 
f = open(filename) 
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except OSError: 
pass 





OSError % FileNotFoundError l PermissionError F#RWEA, 


16.6.3 Wit 


EMESREEE Z Poet ZNERROSRT ARR, MERE DD as RRR SR 
Fer AS | FA: 








try: 
f = open(filename) 
except OSError as e: 


if e.errno == errno.ENOENT: 
logger.error('File not found') 
elif e.errno == errno.EACCES: 


logger .error('Permission denied') 
else: 
logger.error('Unexpected error: /d', e.errno) 





SE 


ix^ Bir, e SFEAR] OSError FRA, hE Bit 
DMT DIDIER eh, EESDECTRATAAASRERAHSE, 

JAAS ERAN E except (EIS re én, SS rn, He AR 
BANMIES except ELEA, Cat: 








>>> f = open('missing') 
Traceback (most recent call last): 
File "<stdin>", line i, in <module> 
FileNotFoundError: [Errno 2] No such file or directory: 'missing' 
>>> try: 
f = open('missing') 
. except OSError: 
print('It failed') 
. except FileNotFoundError: 
print('File not found') 


It failed 
>>> 





1X BD FileNotFoundError AAR EATARRA OSError EE 80. EPJ eie 
FileNotFoundError FS, JT zÉBAsESB— TULR0B3, ERR, "USmid Sri 
ER RPMWAMEBRAARLZSRAE, ol DL ge ES Sp mro BERR 
Wu. Han: 








>>> FileNotFoundError. mro ` 

(<class 'FileNotFoundError'>, <class 'OSError'>, «class 'Exception'>, 
<class 'BaseException'>, <class 'object'>) 

>>> 





Ema rn Ef] — BS BaseException BJZSSBBETRFH-T except GEI. 
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16.7 14.7 HRB 


16.7.1 o% 


EES ICIS PAY PTB ? 


16.7.2 FRR 


SRR BNA, AARI Exception Bla]: 








try: 
except Exception as e: 


log('Reason:', e) # Important! 





XT EE BIAER I SystemExit , KeyboardInterrupt l GeneratorExit 229 
Pees. "Um kee rs, 19 Exception AK BaseException BUT, 


16.7.3 iit 


FAIA PH £ Fr SEES IE EH T EE bi tE EE SRE PA RICE Ba REA. 3D 
RIRNE RADA, thet 55 AS 3 US URBS] — 1 18) 88.737. 

EARE, MRAM, BAER MEA (CARA FAS 
ZR ) FTA RAM CRESS, MRM AIH, AN SU H ENA 
BRR SAR, WR Lan: 








def parse_int(s): 
try: 
n = int(v) 
except Exception: 
print ("Couldn't parse") 





Wee Tx NAM, BRIDE: 











>>> parse_int('n/a') 
Couldn't parse 

>>> parse_int('42') 
Couldn't parse 

>>> 














SEHR MR ABER: GUFERA?” (NMR FRESE: 





def parse_int(s): 
try: 
n = int(v) 
except Exception as e: 
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print ("Couldn't parse") 
print('Reason:', e) 





XE BEREA Learn, TEBB f R37 STETRIA: 








>>> parse int('42') 

Couldn't parse 

Reason: global name 'v' is not defined 
>>> 





RAT, (MMAR BSH Bee AEH, Ni, SSES PH A 
FE, WATTERS SRA, FEA Ce e, 


16.8 14.8 BBE vs 


16.8.1 a% 


GWEN WARE, Mitkas ARMA E MNF. 


16.8.2 AROR 


BE RTA EF E IR BME, iE CAKE Exception (REEDE 
PENA SS El". (uan, MRS MARE, Mal ses yE EES RAY 
5E: 








class NetworkError(Exception): 
pass 


class HostnameError (NetworkError): 
pass 


class TimeoutError(NetworkError): 
pass 


class ProtocolError(NetworkError): 
pass 





PAI FAP phe ARER SERES Ee T, DISD: 








try: 
msg = s.recv() 
except TimeoutError as e: 


except ProtocolError as e: 
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16.8.3 iit 


ELE X FFE EZ SA E DM BI] Exception 25, SES SA EE A E E 
M Exception AMRNZA, REMAX Ett RHA BaseException , (BN 
VERI RRE VIDE, BaseException E JR ZB Es me Sënn, ot 
KeyboardInterrupt ay SystemExit DAS REBSEES S Z8 NLIS fS S MRK. 
Ib, H83R IX EE KB, MAA, RARER BaseException RAS 
BURA EL E MNS BRM Be GA SIR IST. 

HEF PAB EMA E RT UA SB GRBU SAK, RAI ie pu ARIZ 
XM. YE —MuseipETSBIEXERIEEBBIZUKBSEEX, CCS Ebbe, fie 
Sak He EH SR EP, EAA ARAR SDI SBS E SS, 
CCS LEI: 








try: 
s.send(msg) 
except ProtocolError: 





DEES A Cp, SES FIHD2 2: 








try: 
s.send(msg) 
except NetworkError: 





"sg B E S BJ SH SS BST init O Aik, H ti EE A Er £ S Ug FS 
Exception. init (OO , (90: 








class CustomError(Exception): 
def | init (self, message, status): 
super(). init (message, status) 
Self message = message 


self.status - status 





BlLABRSE, MË Exception B9ERA f£17928 & SE FB fe xe DIE te CHL sr 
SAAT FATE .args BHP. REBAR Python ERUMB Sr Sbi 148 
.args ETE, ERUESUSRURARER rs AE, MARMBEN RTE DE E Sé T AST 
HAYS. J Y im 28 .args HIER, SER LÉI BY RuntimeError* F të 
DIS Dei, JES raise LEID EE PID 24 rn EEN: 








>>> try: 
raise RuntimeError('It failed') 
. except RuntimeError as e: 
print(e.args) 


('It failed',) 
>>> try: 
raise RuntimeError('It failed', 42, 'spam') 
. except RuntimeError as e: 


print(e.args) 
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('It failed', 42, 'spam') 
>>> 





= + ll #Ë El E X KEZA, BSS ‘Python BAM <https:// 


docs.python.org/3/tutorial/errors.html>‘_ 


16.9 14.9 RF E Imillta 2S 


16.9.1 [B]Em 


TERRORE RREA- ASISTIR RS, fe] SES E ROMPRES 
# BS =, 


16.9.2 SMS 


AS pee, fBFH raise from DISK SIE EN raise A. CHIL 
Pa TPP JS P. UD: 








>>> def example(): 
try: 
int('N/A') 

except ValueError as e: 
aig raise RuntimeError('A parsing error occurred') from e 
>>> 
example () 
Traceback (most recent call last): 

File "<stdin>", line 3, in example 
ValueError: invalid literal for int() with base 10: 'N/A' 





THF Re RTEBUR IT SHB RRA: 








Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 
File "<stdin>", line 5, in example 

RuntimeError: A parsing error occurred 

>>> 





EERE, PS EF ARR, SEARIBIAIUMEBJSEAE, Maye 
EM) except iB&J, ME, fj^ RIDGE 8 B SF SRB cause. ETESKIRERE E n£, 
(flan : 








try: 
example () 

except RuntimeError as e: 
print("It didn't work:", e) 
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if e. cause : 
print('Cause:', e. Cause ) 





Sf except HAXE AMMA SIDD S S 2⁄2 repris të B£ BHI. D 








al: 
>>> def example2(): 
try: 
int('N/A') 
except ValueError as e: 
print("Couldn't parse:", err) 
>>> 


>>> example2() 
Traceback (most recent call last): 
File "<stdin>", line 3, in example2 
ValueError: invalid literal for int() with base 10: 'N/A' 





CSL PRAIA, AI—-TRHBRET: 








Traceback (most recent call last): 

File "<stdin>", line 1, in «module» 

File "<stdin>", line 5, in example2 
NameError: global name 'err' is not defined 
>>> 





I| rB, fR[BSIBISRISTPTEBJfm,ÍBiXPESEBUSURARB. PE, 
NameError FRIAR SS SF E READ LH , Tn ze fu T EAR SES BJ Bee, 


AUS. PEAR, OA raise from None: 








>>> def example3(): 
try: 
int('N/A') 
except ValueError: 
T raise RuntimeError('A parsing error occurred') from None... 
>>> 
example3() 
Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 
File "<stdin>", line 5, in example3 
RuntimeError: A parsing error occurred 
>>> 





16.9.3 iit 


Eikit, EAIA except RIRA raise HAAN fs EISE] NDS 
f. AZKEN F, XU raise HAMMAM raise from i&&J, HEIR 
IS Lima: 
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try: 


except SomeException as e: 
raise DifferentException() from e 





X FEL] Is ES Re IL SR BIER ies ak (Det SN, DifferentException 
Seel SomeException $I ETRE, See 


WRIT PRIS, MRAR — Tree ee, lr ARAMA 
HARARE ER TES E AI BR P zT ARAB ARES SR La, 








try: 


except SomeException: 
raise DifferentException() 





SME raise from BANA, Mi RBH AMMAN STF. 


Ra MIF Paar Ris RERA IS Dis SUN] T- [013 , KRETZ 
TIRSpebnIRLISR, MUABSTS, SMIRE OD EIER PD, 


16.10 14.10 E3ffü t tEBIABUSESS 


16.10.1 [ow 


{KtE—~*S except APART -CRE CHE SS Sg E. 


16.10.2 Bé Se 
fS EB ER 82 rasie BABI, IND: 








>>> def example(): 
try: 
int('N/A') 
except ValueError: 
print ("Didn't work") 
raise 


>>> example() 
Didn't work 
Traceback (most recent call last): 
File "<stdin>", line i, in <module> 
File "<stdin>", line 3, in example 
ValueError: invalid literal for int() with base 10: 'N/A' 
>>> 
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16.10.3 Wie 


jx ^» [5] sJ BS SE SE TE EET ATR RIF H at SD, IBS ), 
(Be Zar ei FA. MRE DIE Ce Bo Ba: 








try: 
except Exception as e: 


# Process exception information in some way 


# Propagate the exception 
raise 





16.11 14.11 H # ER 


16.11.1 jo) 


ASA CHEF BE E PEERS fs PA C MRA E SS FR [8] a ) 


16.11.2 PERDR 


Sa — Ses BA, WR warning.warnO AR GM: 








import warnings 


def func(x, y, logfile=None, debug=False): 
if logfile is not None: 
warnings.warn('logfile argument deprecated', DeprecationWarning) 





warnO BJ Sr Sr, BARAA LTL: UserWarning, 
DeprecationWarning, SyntaxWarning, RuntimeWarning, ResourceWarning, EX Future- 
Warning. 


XI SE BEBSAEHEBUACGT (MO STARR has, USO, WRITE -w 
all GEI Python, (ABZ FAH : 








bash Z python3 -W all example.py 
example.py:5: DeprecationWarning: logfile argument is deprecated 
warnings.warn('logfile argument is deprecated', DeprecationWarning) 





SS KU, FAAEE RE "Un US use, UEA -w 
error WIN: 








bash Z python3 -W error example.py 
Traceback (most recent call last): 
File "example.py", line 10, in «module» 
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func(2, 3, logfile-'log.txt') 
File "example.py", line 5, in func 
warnings.warn('logfile argument is deprecated', DeprecationWarning) 
DeprecationWarning: logfile argument is deprecated 
bash % 








16.11.3 Wie 


ERP, nA REA, PEXRBEHRLAARRRSl, 35258 
# RSMARAA r, US, Pict BEL SR ERAGE, MAAS 
Së SCH DIER mer ERES, HARARE, fuf nI UA SEES RH Ph — EN 
REBA [6] EAR x 


fFAAI — DARRAR ENES AF, Leg T — TS 8 ICUERA HS 
rte BUB S: 








>>> import warnings 

>>> warnings.simplefilter('always') 

>>> f = open('/etc/passwd') 

>>> del £ 

__main__:1: ResourceWarning: unclosed file <_io.TextIOWrapper name='/etc/passwd 
mode-'r' encoding-'UTF-8'» 

>>> 








miter, Jr Pir SR UD, -wilWBETSmUEERDBIBJÉ E. -W 
all ETH -W ignore ARRES, -W error ën o 
Fh — FPA, dat ST LAE bre simplefilter() AiRHbl#H, always £ 
BURVEBFUBZBSOBERdZL "ignore ZS BIEN ES DOS, error 8228535] DE EE, 


Teen DE EE RB ES BJ B Ma ECO IURI. warnings RHI EAE 
RAHSIEG CA SD ep EIU S£ Python WH 


16.12 14.12 idit SSAA FE BB yp: TH UR 


16.12.1 (537 


(RB EFE ELE ERC ? 


16.12.2 Bé 753€ 


TIER RBS e DI ERAS REIP, iT python3 -i someprogram.py DIr 
Bait, -i Amei ERA RHA- 22 E sÑ shell; $A4JE/RBABES AME, o 
Wl, Bixi RMA: 
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# sample.py 


def func(n): 
return n + 10 


func('Hello') 





iB{J python3 -i sample.py RAŽ MA FAVA: 








bash % python3 -i sample, pu 
Traceback (most recent call last): 
File "sample.py", line 6, in «module» 
func('Hello') 
File "sample.py", line 4, in func 
return n + 10 
TypeError: Can't convert 'int' object to str implicitly 
>>> func(10) 
20 
>>> 





MSR SARS EZH, ATURE A Rf] Python D'RL SS, DI: 








>>> import pdb 

>>> pdb.pm() 

> sample.py (4) func () 

-» return n + 10 

(Pdb) w 
sample. py (6) <module>() 

-> func('Hello') 

> sample. py (4) func () 

-> return n + 10 

(Pdb) print n 

'Hello' 

(Pdb) q 

>>> 





QR RAY CES PT EBD EARS ESRB E shell (tW ERARA ALA), RAL 
WRB IRBOIEREBm. SD: 








import traceback 
import sys 


try: 
func(arg) 

except: 
print('**** AN ERROR OCCURRED ****') 
traceback.print exc(file-sys.stderr) 





FEMME 2AM, T Tere cata ae NTE ES 22 AY HF f 
ATF print O BOWES. Ail, BETS, BHA 
DASA in, B, — S m RMSE RE BT 2 ABS AAT x G1 SE 
—SiRER PIO: 





16.12. 14.12 iit EE28 BUZ FF aR i HIS 530 














(Python Cookbook) #=hk, Release 1.0.0 











>>> def sample (n): 
if n >: 0: 
sample(n-1) 
else: 
traceback.print_stack(file=sys.stderr) 


>>> sample(5) 


File "<stdin>", line 1, in «module» 


File "<stdin>", line 3, in sample 
File "<stdin>", line 3, in sample 

, in sample 
File "<stdin>", line 3, in sample 


line 
line 


File "<stdin>" 
File "<stdin>" 
>>> 


, in sample 


š 1 
; 3 
; 3 
File "<stdin>", line 3 
; 3 
n 3 
: 5, in sample 





Fb, UAB FIXER pdb.set traceO III FAM n dix zs 








import pdb 
def func(arg): 


pdb.set trace() 





4f RAL GRE US] V P al MEY e EE SU ELA] EST ot LEE SUR FI. (USD, 
—EHBIABETHAIR(, (RABE print IMD RARER NS EC v RR 
BGB ERBA, 


16.12.3 iit 


BEER Do TS SEI, HE SM thie R == XJ Z= = Pr EH Fa M Be SIS 
T, ROR MRT. MERA, Dell SS == B kB 1 
7318 NX TF printO KARAER (REAR Ja f BREST DU ER oot EE $T ED S 8 BD 
Fy). 

Waid ag B3 — SS OLA ASMA CAA HRM SS, EE 
Iext Aa i a8 2 — MR BFR BE. 

SMAR — NER SHAE, RAPE NIE 38 AER AT I, HA 
pdb.set_trace() XNA MIRA To 

Sint, e Bis tT ze) set trace?) HAWES, AABAA. A 
BU C UNE. 


NFR ERT IDE RK Python AA, BS IDE MARHA CHiN RET pdb. 
BE x ANES AE FH BAS IDE = HH. 
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16.13 14.13 £& n ITE Fe ERE it 


16.13.1 [ow 


{RAB MD DO FIST PrTC Be B] AT [8] AE E us, 


16.13.2 fe RHE 


QO SRR Re f) BATA Mist BRAS eR eA Tel, EAA Unix Ae 
ree bea: 








bash % time python3 someprogram.py 
real 0m13.937s 

user 0m12.162s 

Sys Om0.098s 

bash 7% 





URC MEPS ERU DOE AER, PERA cProfile tik: 








bash Z python3 -m cProfile someprogram.py 
859647 function calls in 16.016 CPU seconds 


Ürdered by: standard name 


ncalls tottime percall cumtime percall filename:lineno(function) 
263169 0.080 0.000 0.080 0.000 someprogram.py:16(frange) 


513 0.001 0.000 0.002 0.000 someprogram.py:30(generate mandel 
262656 0.194 0.000 15.295 0.000 someprogram.py:32(«genexpr?) 
1 0.036 0.036 16.077 16.077 someprogram.py:4(<module>) 
262144 15.021 0.000 15.021 0.000 someprogram.py:4(in mandelbrot) 
1 0.000 0.000 0.000 0.000 os.py:746(urandom) 
1 0.000 0.000 0.000 0.000 png.py:1056( readable) 
1 0.000 0.000 0.000 0.000 png.py:1073(Reader) 
1 0.227 0.227 0.438 0.438 png. py: 163(<module>) 
512 0.010 0.000 0.010 0.000 png. py: 200(group) 
bash % 





NDR eT ECK Ee Zia), tranta STEE NEE Te 
AiR SARA ATE), WHR AAR MIT, SIE SB (058588 








# timethis. py 


import time 
from functools import wraps 


def timethis(func): 
@wraps (func) 
def wrapper(*args, **kwargs): 
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start - time.perf counter() 
r - func(*args, **kwargs) 
end - time.perf counter() 
print('{}.{} : ()'.format(func. module ,, func. name  , end - start)) 
return r 
return wrapper 





SPAMS, RESFRRMSEMBRTH SEW rd DEELEN aE MBIA, H 
t]: 








>>> QOtimethis 
. def countdown(n): 
while n > 0: 
n -= 1 


>>> countdown(10000000) 
__main__.countdown : 0.803001880645752 
>>> 





EMDR MUS RIS TN el, freier ES, HM: 








from contextlib import contextmanager 


@contextmanager 
def timeblock(label): 
start - time.perf counter() 
try: 
yield 
finally: 
end - time.perf counter() 
print('{} : {}'.format(label, end - start)) 





Bmx SL PSB Alt : 








>>> with timeblock('counting'): 
n = 10000000 
while n > 0: 
n -= 1 


counting : 1.5551159381866455 
>>> 





HAIARN REA ENTIER, ED timeit MURAIRAE, HM: 








>>> from timeit import timeit 

>>> timeit('math.sqrt(2)', 'import math') 
0.1432319980012835 

>>> timeit('sqrt(2)', 'from math import sqrt') 
0.10836604500218527 

>>> 





timeit AMTB- NSARE 100 DRAW Ss (TRIS, BSA ET 
buz BB E HAI, UAR RABDNSSSBERDUIAER, PARR MIE number SRN 
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Ë: 








>>> timeit('math.sqrt(2)', 'import math', number-10000000) 
1.434852126003534 

>>> timeit('sqrt(2)', 'from math import sqrt', number=10000000) 
1.0270336690009572 

>>> 





16.13.3 Wie 


3i Ph 17 TE BEGM WH NK, SE P ;E sa BJ A (F 3s& HV BJ AR ëB Se 
time.perf_counter() Dä XEOE & LARARE it Kit, EMA 
TEETAR, (REESE, COUP AR. WRN FHT 
Fyfe) SRE, (FA time process time() RNBE. FI: 








from functools import wraps 
def timethis(func): 
@wraps (func) 
def wrapper(*args, **kwargs): 
start = time.process_time() 
r = func(*args, **kwargs) 
end = time.process_time() 
print('{}.{} : {}'.format(func.__module__, func.__name__, end - start)) 
return r 
return wrapper 





Ra, WRB Ir EE A DIE GE, AARRE time. timeit MHA 
ftABARESIABUSCEd, Gm ol ARRA CDS DL E SIb, voll 
E 13.13 ARERI TAB NAHI. 


16.14 14.14 US Sei 


16.14.1 (537 


(ARISTA, MABE MER SARIRALCIO C d RE JIT AM ta F 
äere, 


16.14.2 PERDR 


X IRULCESSS— MENE “PERE, BOMEME "SIE RE A ZR 
BARD . WREST, BEHA 14.13 JG DU EM ik (TERE 
MA REI oE. 

RUNS RRS EE BULA lb 1698 Y ASEN, MAATRE 
Bia, BRE ätzfeo, MA AERA PR ix eS ARADO IST. 


(52 FA PE BN 
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EZ TERR ANTEA SF Python Bee EE BUZK, 2835128 BJB E, 38 
Jia SSSA, tea: 








# somescript. py 


import sys 
import csv 


with open(sys.argv[1]) as f: 
for row in csv.reader(f): 


# Some kind of processing 
pass 





(RI A KIB, Bux FEE NES SERN (Uis free E X free is CTS 
UBER [2 25 Ere EH T- EE AE eg S2 88 9 3:30 75 x. ( S8 FH Feu e sp S Ee ERE ), 
it. HUSS eer SE, RES SMABAMARM ABN : 








# somescript. py 
import sys 
import csv 


def main(filename): 
with open(filename) as f: 
for row in csv.reader(f): 
# Some kind of processing 
pass 


main(sys.argv[1]) 





XEIE DIE e HN AT SC be rp ge, MIR, SERRATE 15-30% WIERE 
T7 SR LBS, 


BEA E E Uo n] 


— O RGR aJ PERSE ES Kanz BB, Cité BJ75 
iA, EEUU _getattribute OM getattr O , REDRAW E Bh ERE, 


12 RB] DA (EF from module import name j3XffÉgE A2. UR(PRRENA 
jk. Bäim ent BEBE: 








import math 


def compute roots(nums): 
result - [] 
for n in nums: 
result.append(math.sqrt(n)) 
return result 


# Test 
nums - range(1000000) 
for n in range(100): 
r = compute roots (nums) 
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EAM 88 E mE AU ES Bf E, NER ERA 40 Bh. MERE 
compute roots() AAN F : 








from math import sqrt 
def compute roots(nums): 


result - [] 
result append - result.append 
for n in nums: 

result append(sqrt (n) ) 
return result 





1& DUB B hi ZI i8 TENE [e] Ki E 29 Tb, "E— [BIZ RRRAIEGHERI BH). FB 
sqrt() (RT math.sqrt() > The result.append() J5; RW 2S — 4 Jen ap as = 
result append , ZK Dä PERE. 


Mit, GON E Uer A Se SCHEED TE e, WP Alt, GIE 
EE Che EES AECH 

TERREA 

zaet, East Ss WT EAE, SUEDXx 
bn pk EBE =m ol DL Uess beer, (USE, St IT compute roots O AIR 
(uE Tg =1:6] up : 


P 
xt 








import math 


def compute roots(nums): 
sqrt = math.sqrt 
result = [] 
result_append = result.append 
for n in nums: 
result append(sqrt(n)) 
return result 





IX PRAHA, sqrt M match MRRSHHMAT — TSS & rh, WRIST 
MMA, AME 25 E» (CMF Za 29 MMSE). MASAMI IRRAS 
AAT BSS sqrt ARZTES sqrt 

II F h Gg RE US o) t [e] A T X T R EE, BRR, EXT B I 
self.name Stil "Pohs E, EAA, ole 


WAH S ELA S — Fey BE S2 SEHR, fie: 








# Slower 
class SomeClass: 


def method(self): 
for x in s: 
op(self.value) 


# Faster 
class SomeClass: 
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def method(self): 
value - self.value 
for x in s: 
op(value) 





Xie NIE BUT AR 


EISE IDEAL (EDAD SIS. EL TERES) EIERE, 
mn, ALERTS, LEADS RM PAE: 








class A: 
def | init (self, x, y): 
self.x = x 
self.y - y 
@property 


def y(self): 
return self._y 
Qy.setter 
def y(self, value): 
self. y - value 





MEHTAR: 








>>> from timeit import timeit 

>>> a = A(1,2) 

>>> timeit('a.x', 'from __main__ import a') 
0.07817923510447145 

>>> timeit('a.y', 'from __main__ import a') 
0.35766440676525235 

>>> 





Ae), Uis) y EIE x MAENDE sasa, AET 45 ë, MRR 
EEGENEN ECKER 
WI 8 22, HEARS BIE, "ER X EI] Elí Aa e VSE SE EISE DI getter/ 
setter KRAM ISCH AO RL, IARNA p =, 


fBFHA&BU)RSS 

A Baste eeu SB. TA, TUA. SHEI C RKA, j= 
TERIER. VRIES CRIMEA (COME, FMS), BAS 
ABCEMERE äi BOREL AS RE, A, ese EE, 

3t $6 GI S SE BAT REAM S Bll 

BRIE ARIE, Më ten SE DEES, CI, BATERE 
maž: 








values = [x for x in sequence] 
squares = [x*x for x in values] 





Ur PR eB T — LU är Uer, Ala ARIES RAIT 
fF. Md, S — MIRAE RABE, ong ARES: 
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squares - [x*x for x in sequence] 





EI, YREBREER KAER Python HHSREM GT d LEO Fe Fe Pr BJ 5 
A. BHAFAR Bie ESE Python ATIRA, im copy.deepcopyO Z 
AK, BRERA PSI ha S mR FAY. 


16.14.3 Wie 
Ht BU, ADEA ERNE A, TS EE O(n log n) DIS SS 
tena —TS SAE A O(n**2) MRAM RAMEE RAGE. 


RRA ESATA, MABABASE. (FAME, REWER 
t — BB BAC, PR 793x Ee p [n] Ex SACR ELA IRAE RE, MMA SEF AICI 
ETEBERRSRBUHUJ;, IAU ABE. 


EE MR MEE TAEA : 








a = í 
'name'! : 'AAPL', 
'shares' : 100, 
‘price! : 534.22 
} 


b = dict(name='AAPL', shares=100, price=534.22) 





gie SB E CÓ = SS ESA Sm). ME, MRM 
ARIA Exit THERE MIDI LEA, BAUER dict) Jp k E r 3 (ë, Säi, 
fe E SIDEN BER dictO BABB ss — fh, AS, HAAN RRS 
FIFI MARENWA, IAU Sne, ERA, xs EBEIRACSSÍT AS, 


SD SR AACE SK EE e, ROBERTS EC RES I. BAMA FE 
FBI Sez (JIT) RELE., D, PyPy LÆ Python MR BAIA 7h— mp 
SCH, CS mist ABE MATH Ba EAM Sen, CAA 
SERA DIS SE, BRA C BNE. AWA, m=i Ku s, 
PyPy VBE E SAH Python3. Al, Gre SES SCD, MASE 
Numba T f£, Numba @—* (EARS ARE Python RET ACA B 27 5:48 
izes, KERMA LLVM 422812 pk A SS, Cela URAM AER (B 
=, BR PyPy —##, ENF Python 3 SEE TE SCUG BT ER. 

RARA John Ousterhout HERNE AAE: “RIA EBE IRE ICA JA AS T TE SII 
THEA”. ELSUCRERBUSSESÜLUCBUBMEBIZOEIET. TRIS UC RB 
SU UC emgeet ES ) 
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CHAPTER 
SEVENTEEN 


Ste: C SET E 


ABARFHM Python le) C Rp VEZ Python ÑE ESE F C SH, 15 
[5] C SIE Python HWS Ets EE — EB EEBZB BE BB. tp rr ee MA 
Python 2 8J Python 3 J RREH, BA Python feft "rf zzBg4mfe API, = 
MEARS HERE C DE. SST" RT BER T EL SX SIN B TEZR 
BE, HARKRANSSEPE—-TMAEA C++ REB, UR-HARREN BITE SK 
pong MAN ix^" Bae be AIER, BANE CARIUS RE 
BOKER. 


3x E zE BHL TEE CB MES PL PERC : 


/* sample.c */ method 
#include <math.h> 





/* Compute the greatest common divisor */ 
int gcd(int x, int y) { 


int g = y; 
while (x > O) í 
8 = x; 

x = y 3 
y= & 

J 

return g; 


} 


/* Test if (x0,y0) is in the Mandelbrot set or not */ 
int in_mandel(double x0, double y0, int n) { 
double x=0,y=0,xtemp; 
while (n > 0) { 
xtemp = x*x - y*y + x0; 
y = 2*x*y + y0; 
x = xtemp; 


n -= 1; 

if (x*x + y*y > 4) return 0; 
} 
return 1; 


} 





/* Divide two numbers */ 
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int divide(int a, int b, int *remainder) í 
int quot = a / b; 
*remainder = a 4 b; 
return quot; 


} 


/* Average values in an array */ 
double avg(double *a, int n) { 
int i; 
double total = 0.0; 
for (i = 0; i < n; i++) { 
total += ali]; 
} 
return total / n; 


} 


/* A C data structure */ 

typedef struct Point { 
double x,y; 

} Point; 


/* Function involving a C data structure */ 
double distance(Point *p1, Point *p2) í 

return hypot(pl->x - p2->x, pl->y - p2->y); 
} 





ERIC "Sib tin C SWE, Bt, RBRRSRH gcaO 
FI ismandelO , divide) ABME2—-MRES MAN CHRIST, BRHA-tE 
JS DL +T 248 r. ave) ARBOR — ^ C MAM TRIER AIRF. Point Fl 
distance AIRE REIT C SS. 


INTE, AGR LIHIBS4CRBEL 24825 À Y -AE "samplec" RJ 
MAP, ZE 1188 VE A— 4 "sanple.h" HARA, HEREA 
ÆN “libsample”, PER SEI EIN C (SST, Sik AGRA TS fils DEI 
MAR), ex SRERMAEN. WRB C (ORB, Fee E SD 
PERS Je T. 


Contents: 


17.1 15.1 fi FH ctypes ilo) C (CH 


17.1.1 [oR 


RAE C RMP AR VERI HER A DLL FB, (SBS LAE AAG Python (ta 
IR EERE, MAAS enn C SSAA RIR., 
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17.1.2 RHR 


HFAA AA C NIGH), SIb Python FER DD ctypes IR 
MEIT. ZEH ctypes, DIS GE SEO C ICC FEM Python 
RARA (WARY, FA its) RARER., AT KEAATH 
mn, IRIS — t= JEE U| libsample.so, BÉID SS SS 15 STAM 
É, A45M^AÍBiEXT libsample.so X FIR BAF sample.py XAA RA 
f. 


BADARE, DEI TEE CD Python WIR, SD LG: 








# sample.py 
import ctypes 
import os 


# Try to locate the .so file in the same directory as this file 
.file - 'libsample.so' 

path = os.path.join(*(os.path.split( file )[:-1] + (_file,))) 
mod = ctypes.cdll.LoadLibrary( path) 


# int gcd(int, int) 

gcd = _mod.gcd 

gcd.argtypes = (ctypes.c_int, ctypes.c_int) 
gcd.restype = ctypes.c_int 


# int in_mandel(double, double, int) 

in_mandel = _mod.in_mandel 

in_mandel.argtypes = (ctypes.c_double, ctypes.c_double, ctypes.c_int) 
in_mandel.restype = ctypes.c_int 


# int divide(int, int, int x) 

_divide = _mod.divide 

_divide.argtypes = (ctypes.c int, ctypes.c int, ctypes.POINTER(ctypes.c int)) 
.divide.restype - ctypes.c int 


def divide(x, y): 
rem = ctypes.c_int() 
quot - divide(x, y, rem) 


return quot,rem.value 


# void avg(double *, int m) 
# Define a special type for the ‘double *' argument 
class DoubleArrayType: 
def from_param(self, param): 
typename = type(param).__name__ 
if hasattr(self, 'from ' + typename): 
return getattr(self, 'from ' + typename) (param) 
elif isinstance(param, ctypes.Array): 
return param 
else: 
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raise TypeError("Can't convert /s" % typename) 


# Cast from array.array objects 
def from array(self, param): 


if param.typecode !- 'd': 
raise TypeError('must be an array of doubles') 
ptr, _ = param.buffer info() 


return ctypes.cast(ptr, ctypes.POINTER(ctypes.c_double) ) 


# Cast from lists/tuples 

def from list(self, param): 
val = ((ctypes.c double)*len(param)) (*param) 
return val 


from tuple - from list 


# Cast from a numpy array 
def from ndarray(self, param): 
return param.ctypes.data as(ctypes.POINTER(ctypes.c double)) 


DoubleArray = DoubleArrayType() 

.avg - mod.avg 

.avg.argtypes - (DoubleArray, ctypes.c int) 
.avg.restype - ctypes.c double 


def avg(values): 
return _avg(values, len(values)) 


# struct Point { } 
class Point (ctypes.Structure) : 
_fields_ = [('x', ctypes.c double), 
('y', ctypes.c double)] 


X double distance(Point *, Point *) 

distance = _mod.distance 

distance.argtypes - (ctypes.POINTER(Point), ctypes.POINTER(Point)) 
distance.restype - ctypes.c double 





HUSS, MATA MSA BAe MAY CUI. DID: 








>>> import sample 
>>> sample. gcd(35,42) 


>>> sample.in mandel(0,0,500) 
>>> sample.in mandel(2.0,1.0,500) 
>>> sample.divide(42,8) 


(5, 2) 
»»» sample.avg([1,2,3]) 
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>>> p1 sample.Point (1,2) 
>>> p2 sample.Point (4,5) 
>>> sample.distance(pi,p2) 
4.242640687119285 

>>> 





17.1.3 it 


A\ SIRE BSA sl DOE, SC SMIT C A Python fC89— if] AN 
lola, GURNEE ctypes sKVilnlZmiXIeHy C REB, BREZ ET pax HER EE Pi tE 
sample. pu RHE — 1875, — ole SS ERA .so MARBEES(ISA CH Python 
TA — E. 3& F. RANE recipe-sample.py HDD rie E KS A8 
DOS, AESA AARAA libsample.so XAI. 

UR CKRRAERRARAA hi, 384. ASEIEDUBIMBJEEÍS, WR C RRE fr 
(LES ERBLAA—MVUER f WAEA ctypes.util.find library O HŽ 
KER: 








>>> from ctypes.util import find_library 
>>> find_library('m') 
'/usr/lib/libm.dylib' 

>>> find_library('pthread') 
'/usr/lib/libpthread.dylib' 

>>> find_library('sample') 
'/usr/local/lib/libsample.so' 

>>> 





— E f il ë Yf C BE ZR Eu, JB Z AR F HHI X F EA 
ctypes.cdll.LoadLibrary O RINE, HP path EERE: 








mod = ctypes.cdll.LoadLibrary( path) 





RRR, KESSLER ENS SHE CIMA, sU 
Fix f UH ERN: 








# int in mandel(double, double, int) 

in mandel -  mod.in mandel 

in mandel.argtypes - (ctypes.c double, ctypes.c double, ctypes.c int) 
in mandel.restype - ctypes.c int 





fri FACTS, .argtypes ETEE — 7 7,2H, BETRA AAR, rm 
.restype SS DORIS. ctypes EX f X 8 BJ2S RUNE ( CEM c double, cint, 
c.short, cfloat E), RETHA C RHK, URRE Python BES f£ x6 IE ff 
HSAH HIERA ERA EE, MPARHLRVSSHMPESRESHN-Z, ll 
Rm es. AMBIXBIABEIERIBÍT, Fp BE E SET REES Te (A 
ctypes fg — 4 Ii Ea 330675 ze [ER 4E B]. C RISER ZR i8 GT BERR Python ABERRANT 
MEXR., divide) AAE- CMRE, t3 —4 S ERU — e 3:988] — 
HRE EMERXGE— MERA C RA, (BE Python PARIES RAMARIA 
tH3K, PMN, (48688 LEE BAT: 
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>>> divide =  mod.divide 
>>> divide.argtypes = (ctypes.c int, ctypes.c int, ctypes.POINTER(ctypes.c int) 
>>> x20 
>>> divide(10, 3, x) 
Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
ctypes.ArgumentError: argument 3: <class 'TypeError'>: expected LP c int 
instance instead of int 
>>> 





Mex SALE LYE, CAR Python W SEZRBSJAN ST SEP J, FANS 
GRRR RKA T SR, APERE HSR, (BEES — B 
DT ctypes RHR LEI 








>>> x = ctypes.c int() 
>>> divide(10, 3, x) 

3 

>>> x.value 

1 

>>> 





ERE, tr ctypes.c int RPAH AMET RHA. HBB Python 
BRETELE, — c int SS STIED, .value BIEI ARIRE BUX 
ME. 


WT BEES Í Python BJ C AA, 38325 8IUAES -ANNE RA ZA, GPS. "rt 
divide () PF20186) 7c 2B3KiR[BI PR T 2 








# int divide(int, int, int x) 

divide = _mod.divide 

_divide.argtypes = (ctypes.c int, ctypes.c int, ctypes.POINTER(ctypes.c int)) 
.divide.restype - ctypes.c int 


def divide(x, y): 
rem = ctypes.c int() 
quot = divide(x,y,rem) 
return quot, rem.value 





avgO DÉEN AS rz, C AGHA SZ 8 — "TS ERU — 1 UBI] K S iB, 
(Bz, f£ Python FB, EI JH iX T Int: RSIS? CEAR? — ^ 705B ? 
We array TRIATRBS— ^ GB ? YRzE— ^ numpy WA? E Ir ? KE, — 
Ñ Python "BUB" BZA, (a) REAR E PO] Be tE, 


DoubleArrayType Sr "ERAN txTÓXmigXT-—4:«T7 i 
from param() , ACARA EER- CECS AAKER Le — ^ Si 
ctypes WR ( 23 ID —^ ctypes.c double MBE). ZC from paramO H, {REJA 
MEP B HHS, BAHAR SERED ORARAF SD 2 I — SE RATER 
Bal, (US T 7JJ224215S26) zk, ABA typename Mize list , Strom list HAW 
iB FB. 


FIRMATA, from list JAY Rt ctypes MAYAN, IMEL 
BASE, LEE TRL ER MIRER — ctypes BUB: 
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»»» nums - [1, 2, 3] 

>>> a = (ctypes.c double * len(nums)) (*nums) 
>>> a 

« main .c double Array 3 object at 0x10069cd40> 
>>> a[0] 

1.0 

>>> a[1] 

2.0 

>>> a[2] 

3.0 

>>> 





FRINK, from array O $2 BUS DOT EE AE BER 79 — ^. ctypes fRtT 
WR. USD: 








>>> import array 
>>> a = array.array('d',[1,2,3]) 


>>> a 

array('d', [1.0, 2.0, 3.0]) 
>>> ptr_ = a.buffer_info() 
>>> ptr 

4298687200 


>>> ctypes.cast(ptr, ctypes.POINTER(ctypes.c_double)) 
« main .LP c double object at 0x10069cd40> 
>>> 





from ndarray O "Sr f PT numpy UERS IRIRE, MEX DoubleArrayType 
RHE ave) RHSEPERE, 3BLOX GE GEESS Sr Elo T : 








>>> import sample 

>>> sample.avg([1,2,3]) 

2.0 

>>> sample.avg((1,2,3)) 

2.0 

>>> import array 

»»» sample.avg(array.array('d',[1,2,3])) 
2.0 

>>> import numpy 

>>> sample.avg(numpy.array([1.0,2.0,3.0])) 
2.0 

>>> 





A Eze — 8823 [S uB Zx f AE AFE SBN C £889, WITZ, DES 
RE MIRE BA ELTA, BAMF EZE EBD el: 








class Point(ctypes.Structure): 
fields = [('x', ctypes.c double), 
('y', ctypes.c double)] 





-BRREXM A, stellt On sce E mo == SC ZS DOIT A0 TEA 
Eo fan: 
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>>> pl = 
>>> p2 = 
>>> pi.x 
1.0 

>>> pl.y 
2.0 

>>> sample.distance(pi,p2) 
4.242640687119285 

>>> 


sample.Point(1,2) 
sample.Point(4,5) 





min —L/\ WHR: WRMABE Python Pij EB C Gë, ABA ctypes E 
-NR BARAŽ. RÆ, MRSA — TR ABJEE, BBZ RIBERA E 
Rí589757A f, HE swig (15.9 BAHE) SX Cython (15.10 7). 


WFALeSHBAIATCER OM, AF ctypes +: >£ BIS, MARAN 
TC ERA P BJ B] 3 425 PHA DOE 882242, RUDI PAH, VU REES I, UG 
FS RS J BJP ën SIGE, AI, im ze se e Bg f AREY C HO 
40, BRAGA RENA, E AARRE, Vile A SR fas 
(A SERSABELE Python FERRARA. 

IEN ctypes J- 8X, MEAT ASR CFFI, CFFI tett f RZ RABE, 
BZA C te e CC RBK, SIE, CFF £E— 4H 
WRAL, GSCHMIREERALA, SSC Python ÉSKBSRR 
lët eck, Al, xR. 


17.2 15.2 F49 C T RETIA 


17.2.1 [B]EM 


(ASMA LE, EF Python 893 R API 36235 — ES RSH C IR 
ik, 


17.2.2 AROR 


HFEA CREB, HÓ—-BEXEX RRRERADN. FASHE, Ma 
ARRAI C ABA T IERRBUSE ve, DI: 








/* sample.h */ 

include <math.h> 

extern int gcd(int, int); 

extern int in mandel(double x0, double y0, int n); 
extern int divide(int a, int b, int *remainder) ; 


extern double avg(double *a, int n); 


typedef struct Point 1 
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double x,y; 
) Point; 


extern double distance(Point *pi, Point *p2); 





RR, BUT ILSCÓESEN — EE, SS TG, PRR 
TRASH RARA : 








#include "Python.h" 
#include "sample.h" 


/* int gcd(int, int) */ 
static PyObject *py_gcd(PyObject *self, PyObject *args) í 
int x, y, result; 


if (!PyArg ParseTuple(args," ii", &x, &y)) í 
return NULL; 

d 

result = gcd(x,y); 

return Py_BuildValue("i", result); 


/* int in_mandel(double, double, int) */ 

static PyObject *py_in_mandel(PyDbject *self, PyObject *args) 1 
double x0, y0; 
int n; 
int result; 


if (!PyArg ParseTuple(args, "ddi", &xO, &yO, &n)) í 
return NULL; 

} 

result = in_mandel(x0,y0,n); 

return Py_BuildValue("i", result); 


/* int divide(int, int, int *) */ 
static PyObject *py_divide(PyObject *self, PyObject *args) í 
int a, b, quotient, remainder; 
if (!PyArg ParseTuple(args, "ii", Aa, &b)) í 
return NULL; 
} 
quotient = divide(a,b, &remainder) ; 
return Py_BuildValue("(ii)", quotient, remainder) ; 


/* Module method table */ 

static PyMethodDef SampleMethods[] = { 
{"gcd", py_gcd, METH_VARARGS, "Greatest common divisor"}, 
{"in_mandel", py_in_mandel, METH_VARARGS, "Mandelbrot test"}, 
{"divide", py_divide, METH_VARARGS, "Integer division"}, 
{ NULL, NULL, 0, NULL} 
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}; 


/* Module structure */ 
static struct PyModuleDef samplemodule - 1 
PyModuleDef HEAD INIT, 


"sample", /* name of module */ 

"A sample module", /* Doc string (may be NULL) */ 

-1, /* Size of per-interpreter state or -1 */ 
SampleMethods /* Method table */ 


3 


/* Module initialization function */ 
PyMODINIT, FUNC 
PyInit sample(void) 1 

return PyModule_Create(&samplemodule) ; 


} 








BATES RRR, R FFEA setup.py X: 


# setup.py 
from distutils.core import setup, Extension 





setup(name-'sample', 
ext modules-[ 
Extension('sample', 

['pysample.c'], 
include dirs = ['/some/dir'], 
define macros - [('F00','1')], 
undef macros = ['BAR'], 
library dirs = ['/usr/local/lib'], 
libraries - ['sample'] 


) 





3 Y RJ EË Bz 22 BS BME, RS SP BJ ER python3 buildlib.py build ext -- 
inplace Bla]: 





bash % python3 setup.py build_ext --inplace 

running build_ext 

building 'sample' extension 

gcc -fno-strict-aliasing -DNDEBUG -g -fwrapv -03 -Wall -Wstrict-prototypes 
-I/usr/local/include/python3.3m -c pysample.c 
-o build/temp.macosx-10.6-x86 64-3.3/pysample.o 

gcc -bundle -undefined dynamic lookup 

build/temp.macosx-10.6-x86 64-3.3/pysample.o \ 
-L/usr/local/lib -lsample -o sample.so 

bash 4 














WEB, €-8l8—^ 1 sample.so Jt SE EE, SR, Great 
TE2g — 1 RR Ss ATER T : 
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>>> import sample 
>>> sample.gcd(35, 42) 


>>> sample.in mandel(0, 0, 500) 


>>> sample.in mandel(2.0, 1.0, 500) 


>>> sample.divide(42, 8) 
(5, 2) 





CORK Windows ALAAN R, BRS SF SPP wis lol, 
TR SSSETESB AN EARS. Python BJ-— tfl 73 Ee BERS Microsoft Visual Studio 
KHE, HTE RAILS LE, fü ssz:sfBFHIDBHBSXSRSBSILERZuEE. BS 
FENWAY Python X44 


17.2.3 Wit 


ELE EE Ren, RIEBE R Python CHAN J SIE A. Python 
SEI . Python 9 C HR API RA, OBERT, Che X, RH 
TD BEBE ST ATIC ES. 


Bt, EH RIRA, MSV RMS RIBUSOEBU— T EB : 








static PyObject *py func(PyObject *self, PyObject *args) í 


} 





PyObject =— SHER Il Python WRAY C RHR, Cremmer, — + 
F RAAME SRS — S Python WR ( f£ PyObject *args FH 3 THARE — f 
Python WRAY C AW, RA self $330 T RSH RAO AREA, Aid 
EIB TE MPIWARMBS C PITRAR NMA REARS. H oo SH RARE 
MŽ, IBA self RBES| ABBAS. 


PyArg ParseTuple O PAIRN#RFASRIF Python PABA C PIMA. CHR 
—MEEMAR HILFE BE AMMA, LESU “i” CRE, "a" CRM E> 
REX, Eltere Weken C Reith, WRAL UU E 
Ts, Str EIER rt NULL fü, Wwe EHIRE NULL, -EE 
FRE WANE Ped. 


Py BuildValue() ARRARIR C MHRA AB Python WR, CARR 
rëm BRIG E HES, frd RAAH, CRAB HERA Python, 
Py BuildValue() Dirt SC EES SMS ARAM, COMA, fe 
py-divideQ) RER, — Bl f;š SERRE rap T, FRR LSB: 








return Py_BuildValue("i", 34); // Return an integer 

return Py_BuildValue("d", 3.4); // Return a double 

return Py_BuildValue("s", "Hello"); // Null-terminated UTF-8 string 
return Py_BuildValue("(ii)", 3, 4); // Tuple (3, 4) 
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EH RRR, MSRM-TRBAR, COMAD AY SampleMethods R. iX 
MAT Lal) C BEEN. Python PRAMBF, MFT. MARIAM SS S= TE E 2 
X, AACHRR RCN Sie Az. 


RBA PyInit sampleO ie MSIA RACER EN, (ARR — XAR S ARIA 
SABES T FEA SR PEMA, 


Ska EIS DE, AC ABR RE Python EISBJS eT BíRE, A 
Ce `o (SRE, C API BAT et 500 SHRM). PRAZE T ME 
— AT], Szene, PB MUAA toire ParseTuple() fll Py BuildValue() GI 
BASH, ABk-SH RA. 


T 
+ 


17.3 15.3 5Y REGE ZAR EE 


17.3.1 [oR 


(AS —^- C H RRB RA, BTR array HIRE Numpy EFRI 
EE, Mid, MAB LMR OBA, MRS Sr ERE EAE, 


17.3.2 AROR 


"SEU MES ZE RBS ole, MBA EAZ Buffer Protocol. FA 
TEE DU CHRARGIT, AMAREZZA PAAR Baba avg(double 
*buf, int len) ŽU: 








/* Call double avg(double *, int) */ 
static PyObject *py_avg(PyObject *self, PyObject *args) í 
PyObject *bufobj; 
Py_buffer view; 
double result; 
/* Get the passed Python object */ 
if (!PyArg ParseTuple(args, "0", &bufobj)) í 
return NULL; 
} 


/* Attempt to extract buffer information from it */ 


if (PyObject_GetBuffer(bufobj, &view, 


PyBUF_ANY_CONTIGUOUS | PyBUF FORMAT) == -1) í 
return NULL; 
} 
if (view.ndim != 1) { 


PyErr_SetString(PyExc_TypeError, "Expected a 1-dimensional array"); 
PyBuffer Release(&view); 
return NULL; 

} 
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/* Check the type of items in the array */ 

if (strcmp(view.format,"d") != 0) í 
PyErr SetString(PyExc TypeError, "Expected an array of doubles"); 
PyBuffer Release(&view); 
return NULL; 

} 


/* Pass the raw buffer and size to the C function */ 
result = avg(view.buf, view.shape[0]); 


/* Indicate we're done working with the buffer */ 
PyBuffer_Release (&view) ; 
return Py_BuildValue("d", result); 





BEAR PANI ERE LEB: 








>>> import array 
>>> avg(array.array('d',[1,2,3])) 


>>> import numpy 

>>> avg(numpy.array([1.0,2.0,3.0])) 
2.0 

>>> avg([1,2,3]) 

Traceback (most recent call last): 

File "<stdin>", line i, in <module> 
TypeError: 'list' does not support the buffer interface 
>>> avg(b'Hello') 

Traceback (most recent call last): 

File "<stdin>", line i, in <module> 
TypeError: Expected an array of doubles 
>>> a = numpy.array([[1.,2.,3.],[4.,5.,6.]]) 
>>> avg(al:,2]) 

Traceback (most recent call last): 

File "<stdin>", line i, in <module> 
ValueError: ndarray is not contiguous 
>>> sample.avg(a) 

Traceback (most recent call last): 

File "<stdin>", line i, in <module> 
TypeError: Expected a i-dimensional array 
>>> sample.avg(a[0]) 


2.0 
>>> 





17.3.3 iit 


KAREN TE C RA REE TY RRA BR S ALBUS. (EZ Python M 
ARER, MARURI ZA, PESTER ZER AKT, WSR RHI 
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ERB, Ma S RRA RENAE I] BERE CIN, INA EES 
fi El 1891585, 


f RB 85 X HE ER YET PyBuffer GetBufferO AM, £58 XE — j fE RA BJ Python 
WR, € Au EXGÓBU&IEKIRÉE, * mj BJ MD tH — 4 F *ë JF E [B] -1. 
f&28 PyBuffer GetBuffer() B% FK diu Y PH se BJ q fF 28 PARA, (Un, 
PyBUF ANY CONTIGUOUS Rme—TRAWA Kin, 


WBA TUDCETSSRGUEUBISUONECgUE, — Py butter AMALS f HI 
BARES. CBE—TBIPATHBuE Aw TRA MA hea DIS, 
FILE X SAARI EM: 








typedef struct bufferinfo { 


void *buf; /* Pointer to buffer memory */ 
PyObject *obj; /* Python object that is the owner */ 
Py_ssize_t len; /* Total size in bytes */ 

Py_ssize_t itemsize; /* Size in bytes of a single item */ 
int readonly; /* Read-only access flag */ 

int ndim; /* Number of dimensions */ 

char *format; /* struct code of a single item */ 
Py_ssize_t *shape; /* Array containing dimensions */ 
Py_ssize_t *strides; /* Array containing strides */ 


Py_ssize_t *suboffsets; /* Array containing suboffsets */ 
} Py_buffer; 





ADH, S1RAEHS—TOUSREGIRGÉUGBLBIFJIJS34, Ser SS 
AUER En, HESUSUE format RIES S AECESIBROd" XT IE struct RRARK 
Rut — xit rell ARR JS KEE format JAZERS struct FRCS, 
FHAWMRBARA y C AINEENA ZMA —BRICARE T IRERE 
kR, "RUSS DECH CAR, ARREA C ZUBT. = 
mE, RINKDAOSEH MARS skt Sr ABESIEIBXKBE tiet 4 
TEEN BE38 S array RI ID EES numpy DR DIEN AH í Ç 


frjR[8]Bz 2225 ben, RENA PK IE] A HE FJ PyBuffer ReleaseO FREDY ER, 
ZAUAN SREY SEW RAS | Cha 


SI, pti IK RES / J 52 RAUBBS — ANRA E SER AA EE RETE T 
4H, (RO RES MS SE, ARG, REM RRL E, MAMAS SS 
RRS, MASS BH X43238 HA SE Z FAH AA. 


QO in PE SE Za Sb Je BRANES SHR, BAW Cython SKSCHULS S 2: Ej 
F+, BF 15.11 T5, 


17.4 15.4 Æ C H RARER TER EIB T 


17.4.1 o 


TB r HRS ALT C SI Oper, BERNT R E RuIk HH EDI 
ARTTA Python, 
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17.4.2 RIR 


4 


FS £54 ol RA AM CNARERENRPRME, SRR 
mag F2 C BAER: 








typedef struct Point { 
double x,y; 
} Point; 


extern double distance(Point *p1, Point *p2); 





"iie — “MERE AL Point MKF distanceO EMM RAISE: 








/* Destructor function for points */ 

static void del Point (PyObject *obj) í 
free (PyCapsule_GetPointer(obj,"Point")) ; 

} 


/* Utility functions */ 
static Point *PyPoint AsPoint(PyÜbject *obj) í 

return (Point *) PyCapsule_GetPointer(obj, "Point"); 
} 


static PyObject *PyPoint_FromPoint (Point *p, int must free) í 
return PyCapsule_New(p, "Point", must_free ? del_Point : NULL); 
} 


/* Create a new Point object */ 
static PyObject *py Point(PyObject *self, PyObject *args) í 


Point *p; 

double x,y; 

if (!PyArg_ParseTuple (args,"dd",&x,&y)) í 
return NULL; 


} 

p = (Point si malloc(sizeof(Point)); 
p->x = x; 

py = y; 


return PyPoint_FromPoint (p, 1); 


static PyObject *py_distance(PyObject *self, PyObject *args) í 
Point *p1, *p2; 
PyObject *py pi, *py p2; 
double result; 


if (!PyArg ParseTuple(args,"O0",&py pi, &py p2)) í 
return NULL; 

} 

if (!(pi = PyPoint AsPoint(py p1))) í 
return NULL; 
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A 

if (!(p2 = PyPoint_AsPoint(py_p2))) í 
return NULL; 

} 

result = distance (p1,p2); 

return Py_BuildValue("d", result); 





ft Python PEJ AR BX FER EF ix GE : 








>>> import sample 

>>> p1 = sample.Point (2,3) 

>>> p2 = sample.Point (4,5) 

>>> pl 

<capsule object "Point" at 0x1004ea330> 
>>> p2 

«capsule object "Point" at 0x1005d1db0> 
>>> sample.distance(pi,p2) 
2.8284271247461903 

>>> 





17.4.3 Hit 


REM C PHAM. EAB, ELS EX— "38 FHi8 £L 30 — ta Fn, sb) fe FH 
PyCapsule NewO KAURA DAR EIS, AM, —Ph BEAT ATA E 22 BE He XE ID € 
L, BBSS HI [el USE SS PAUSE B] AT 


SAAS CDS et, BTA PyCapsule GetPointer O HAHH EAM. WRF 
HANS ALAR UL ROS RW, MBARA ES SHIRE NULL, 


ADA, —NILEBZE—— PyPoint FromPoint() Al PyPoint AsPoint O AXK 

GIS MRE RPA Point KA HEAT RARE, RAE FHix EE eR ZR TII AS 

ZS SIE PIR, AHE ERARE Sp MMR Point PHAR 
ASL, int, "BIC Sin T BExEET, BBZ UE e OS re He), 


EF BRR MEREFIREMAAGE PyPoint FromPoint() AURS 

— must free $38, ARH Kos ee Point * Z&f A ze d u 8 [e] UN 
ARE C (Run, JE aie RER ( EESII— A Point Z&f3 AERA BI — TR 
SB jh ES THEBIS AA] I ri . JEF A PJ A fF extra € SHORE, me AA RE 
ni, BREMNES RE DIr SAREE AA PyCapsule SetDestructor() 
EE CK eX, 


WF REAM CREME, (PRS rengste, HIM, 
BN RRA DS AMMAN ARSE SAR STE RAD, iw 
FARE, moll tonne ege, ABE CRAB HHT RAR 
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17.5 15.5 Her EXIS C AY API 


17.5.1 [B]EM 


DST C T REIR, GEWBBXE XT IR E BAKAR, DREI ISCH ri 
HA C API ftE fh1t7; SE FB, MBER Emir EE, (SRA 
RBEEPFEIDEEEK, FAB C eenig AB LAR al SA (S8 S RISE 


8l ), 


17.5.2 RHR 


AN“ E Bo] el SV AYN 15.4 Pee SAY Point WR. FAO- F, Æ C RE 
re ST Fixe TA ey: 








/* Destructor function for points */ 
static void del Point (PyObject *obj) í 


free(PyCapsule GetPointer(obj,"Point")); 
} 


/* Utility functions */ 
static Point *PyPoint_AsPoint (PyObject *obj) í 

return (Point *) PyCapsule_GetPointer(obj, "Point") ; 
} 


static PyObject *PyPoint FromPoint(Point *p, int must free) í 
return PyCapsule New(p, "Point", must free ? del Point : NULL); 
} 





JC Del SS E KEE PyPoint AsPoint O # Point FromPoint O KUE API E 
tH, AREH RRR RE RAHIRA], Ian Sme El tI Ré tb AB fe FH RA 
Point WR, 


BS AX Nog, BBA sample HRSA pysample.h , WF: 








/* pysample.h */ 
#include "Python.h" 
#include "sample.h" 
#ifdef ` cplusplus 
extern "C" { 

#endif 


/* Public API Table */ 
typedef struct { 
Point *(*aspoint) (PyObject zi: 
PyObject *(*frompoint) (Point *, int); 
) PointAPIMethods; 


#ifndef PYSAMPLE MODULE 
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/* Method table in external module */ 
static  PointAPIMethods * point api = 0; 


/* Import the API table from sample */ 

static int import sample(void) í 
.point api - ( PointAPIMethods *) PyCapsule Import("sample. point api",0); 
return ( point api !- NULL) ? 1 : O; 

} 


/* Macros to implement the programming interface */ 
"define PyPoint AsPoint(obj) ( point api-»aspoint) (obj) 
"define PyPoint FromPoint(obj) ( point api-^frompoint) (obj) 
#endif 


#ifdef ` cplusplus 
} 
#endif 





REPRENDRA PointAPIMethods . EAAS HIRIA, 
ARBSABRRAN RAKE. Souen RORRIAGKIBZCGRIBITPEREÓS RIDOUÉSU: 








/* pysample.c */ 


#include "Python.h" 
#define PYSAMPLE_MODULE 
#include "pysample.h" 


/* Destructor function for points */ 

static void del_Point(PyObject *obj) í 
printf("Deleting point\n"); 
free(PyCapsule GetPointer(obj,"Point")); 

j 


/* Utility functions */ 
static Point *PyPoint AsPoint(PyObject *obj) í 

return (Point *) PyCapsule GetPointer(obj, "Point"); 
} 


static PyObject *PyPoint_FromPoint (Point sp, int free) í 
return PyCapsule New(p, "Point", free ? del Point : NULL); 
} 


static _PointAPIMethods _point_api = { 
PyPoint_AsPoint, 
PyPoint_FromPoint 

}; 


/* Module initialization function */ 
PyMODINIT_FUNC 














17.5. 15.5 Ad skh R PE MAIS C AY API 556 


(Python Cookbook) $8—hR&, Release 1.0.0 











PyInit sample(void) 1 
PyObject em: 
PyObject *py point api; 


m = PyModule_Create(&samplemodule) ; 
if (m == NULL) 
return NULL; 


/* Add the Point C API functions */ 


py point api = PyCapsule New((void *) &£ point api, "sample. point api", NULL) 


if (py point api) í 
PyModule_AddObject(m, " point api", py point api); 
} 


return m; 


; 








BB, FIRE ^AGRÜH RERI, RISE AHS API E: 








/* ptexample.c */ 


/* Include the header associated with the other module */ 
#include "pysample.h" 


/* An extension function that uses the exported API */ 
static PyObject *print_point (PyObject *self, PyObject *args) í 
PyObject *obj; 
Point *p; 
if (!PyArg ParseTuple(args,"O", &obj)) í 
return NULL; 
} 


/* Note: This is defined in a different module */ 
p = PyPoint_AsPoint (obj); 
if (!p) { 
return NULL; 
} 
printf ("4f %fNn", p->x, p->y); 
return Py_BuildValue(""); 


static PyMethodDef PtExampleMethods[] = í 

Í"print point", print point, METH VARARGS, "output a point"), 
{ NULL, NULL, 0, NULL} 

}; 


static struct PyModuleDef ptexamplemodule = { 
PyModuleDef_HEAD_INIT, 


"ptexample", /* name of module */ 

"A module that imports an API", /* Doc string (may be NULL) */ 
=f; /* Size of per-interpreter state or -1 */ 
PtExampleMethods /* Method table */ 
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s 


/* Module initialization function */ 
PyMODINIT FUNC 
PyInit ptexample(void) í 

PyObject em: 


= PyModule Create(&ptexamplemodule); 
if (m -- NULL) 
return NULL; 


/* Import sample, loading its API functions */ 
if (!import_sample()) í 

return NULL; 
} 


return m; 





MIX SIAN, (E AF522 AE E EE PE ZZ EE MARA eRe 
K. HIM, elle FINX426028E—4- 8) BJ setup.py NIE: 








# setup.py 
from distutils.core import setup, Extension 


setup (name='ptexample', 
ext_modules=[ 
Extension('ptexample', 
['ptexample.c'], 
include_dirs = [], # May need pysample.h directory 
) 





WRES, MARMARA PRET EMER RIA C API EZ — 
ges fT8 (RR, 








>>> import sample 

>>> pl = sample.Point(2,3) 

>>> pl 

<capsule object "Point *" at 0x1004ea330> 
>>> import ptexample 

>>> ptexample.print point(p1) 

2.000000 3.000000 

>>> 





17.5.3 iit 


APEEF- Nieme, PRET RR BEA ALE RABAT RAT. ARIA, XE 
X18218 75 — PRAHA, GIS ^ IBISEBUEOEE, FE-MRA BIE 
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PRIX SAR, GIG sample. point api. 


ELS SER BE SP CE Ex ANE EDUC E ET HE BUE ES BUR tT, SE, Python feft 
T PyCapsule Import O TRAX, ATTMMANSR, (n ss de Ct ER PERS Ta ze BD RT 
CHE D sample. point api), ARA REE RAM WERK. 


ZE SS CHER E Et ftp S ER ER EDS PEL XN, AH C MERAH. TE 
pysample.h SEO, —^^ point api H ERARE [a] TE S CHER FP IRE] 38 (6 0] 75 7 
Ro —SAXKM AR import sampleO MAARBARBS AVM tix RET. Gr 
PR OUS DL TE TE fe] REA BU BL. RH, CATER ICN US FI EI, 
mia, C BUMRAEISZUOE X, RARBUTAARADAAE API AA. APRA 
FIXER Mes], NEBULA T REESE. 

Ra, YR 8 — 1 ER EE RJ ER EST LE (C ERS SCANS DERE ER CER ia) BH BO 
MESS MRR enner, MRAN, SEULS FH R = EE 
Preset aN MS as RGR, PMO, 35^ EDBIBU API RRA — THR = EE 
FRM E mae ARRE, AMA ASIT, BEERNAM, Hall 
BEKDARH, ADEM Tet Python DISESES AP BAM IIL MARIA 
GS MOREE RAB A. FRR, MREBELANE, "TEE 
PRUE AA BARES 


BSRTAIA C API RW RRR ER P] ASE Python AY 


17.6 15.6 J, C Sid Python TC 


17.6.1 o% 


(REE C RRETA Python MAFiRERA C, HI, MBE C iBE 
HERRA Python AUE» — SEA. 


17.6.2 SAnS 


ft C AAAA Python JETER, NTRS LN), Fay C REBER 
(EF RE ATA : 








#include <Python.h> 


/* Execute func(x,y) in the Python interpreter. The 
arguments and return result of the function must 
be Python floats */ 


double call_func(PyObject *func, double x, double y) í 
PyObject *args; 
PyObject *kwargs; 
PyObject *result = 0; 
double retval; 


/* Make sure we own the GIL */ 
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PyGILState STATE state - PyGILState Ensure(); 


/* Verify that func is a proper callable */ 

if (!PyCallable Check(func)) í 
fprintf(stderr,"call func: expected a callable\n"); 
goto fail; 

} 

/* Build arguments */ 

args = Py_BuildValue("(dd)", x, y); 

kwargs = NULL; 


/* Call the function */ 

result = PyObject Call(func, args, kwargs); 
Py DECREF (args) ; 

Py_XDECREF (kwargs) ; 


/* Check for Python exceptions (if any) */ 
if (PyErr_Occurred()) í 

PyErr_Print() ; 

goto fail; 
d 


/* Verify the result is a float object */ 

if (!PyFloat_Check(result)) í 
fprintf(stderr,"call func: callable didn't return a float\n"); 
goto fail; 

} 


/* Create the return value */ 
retval = PyFloat_AsDouble (result); 
Py_DECREF (result); 


/* Restore previous GIL state and return */ 
PyGILState Release(state); 
return retval; 


fail: 
Py XDECREF (result); 
PyGILState Release(state); 
abort () ; // Change to something more appropriate 


i 





SIb SA, MRAR IRENEO Python ARIS, ARZ 
PIAP ALERS A, COWS — s] 83 STE H ëmer ee CREA 
DSDS BN DK, 


ize — SSS IF FHSKH Ub A. — HK ABU Python ARSE PPS : 








#include <Python.h> 


/* Definition of call_func() same as above */ 
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/* Load a symbol from a module */ 
PyObject *import name(const char *modname, const char *symbol) í 
PyObject *u name, *module; 
u name = PyUnicode_FromString (modname) ; 
module = PyImport Import (u name); 
Py DECREF(u name); 
return PyObject_GetAttrString(module, symbol); 


/* Simple embedding example */ 
int mainO í 

PyObject *pow func; 

double x; 


Py InitializeO; 
/* Get a reference to the math.pow function */ 
pow func = import name("math","pow"); 


/* Call it using our call func() code */ 
for (x = 0.0; x < 10.0; x += 0.1) í 
printf("40.2f Z0.2fNn", x, call func(pow func,x,2.0)); 
} 
/* Done */ 
Py_DECREF (pow func); 
Py FinalizeO; 
return O0; 





22S IF (X3, deier C FHF CHEERS Python SEREgS, FEHI Makefile PJ 
DAUR ET ( tes LLCS). 








all:: 
cc -g embed.c -I/usr/local/include/python3.3m N 
-L/usr/local/lib/python3.3/config-3.3m -lpython3.3m 





eS F ISIAH E EI BAT : 








0.00 0.00 
0.10 0.01 
0.20 0.04 
0.30 0.09 
0.40 0.16 





FAE- NKAN, BRIM RAM, CHR TARANEH 
BR, FUSCA call_tunc() RHG : 


N 








/* Extension function for testing the C-Python callback */ 
PyObject *py_call_func(PyObject *self, PyObject *args) í 
PyObject *func; 
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double x, y, result; 

if (!PyArg ParseTuple(args," Odd", &func,&x,&y)) í 
return NULL; 

} 

result = call_func(func, x, y); 

return Py_BuildValue("d", result) ; 





(AX RAM, MRE MMLC: 








>>> import sample 
>>> def add(x,y): 
return x+y 


v 
Vv 


>>> sample.call_func(add,3,4) 





17.6.3 Wit 


MRA C AAAA Python, Eigftí&E ED CREAREA. HHA, 
CBSARRMESR, iA Python BR, Ess, MEAD BARES. 

Eug, (UA EE SEIN Python TANK, RATS 
NB. X DA ABARMAMEBRMT call O IER, ATARE 
NAAM, BTL FANER PyCallable Check O (MiB: 








double call_func(PyObject *func, double x, double y) í 


/* Verify that func is a proper callable */ 

if (!PyCallable Check(func)) í 
fprintf(stderr,"call func: expected a callable\n") ; 
goto fail; 

2 





E C (IG EB AH RSS. ARH, RREN — A Python 
EE. IRMA C REDARE, TEX E, RNR AeA 
“SAY abort O DIS ALSS, "EZB, EBV NBÜGNIXANSB 
BMH (XRIBI— STAR), (DEI ZEB CEH, AMHRAROK 
RAAT ARE. FRR SE EN ASE = MSI. 

Wa FB — ^ ES ZB SR AB en SA — P(A PyObject_Call() , f&—^ ^ TUS FHXY 
RAC. tu CH tel khi X WE F FB. GSM SN JU DI er F HB, Ie 
FA Py BuildValueO , WF: 








double call func(PyÜbject *func, double x, double y) í 
PyObject *args; 
PyObject *kwargs; 
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/* Build arguments */ 
args = Py BuildValue("(dd)", x, y); 
kwargs - NULL; 


/* Call the function */ 

result = PyObject Call(func, args, kwargs); 
Py. DECREF (args) ; 

Py XDECREF (kwargs) ; 





AUS De ER en, (AWS NULL, 4RBARRAN, SSSRUHBURÜBRHT 
Py DECREF O SKS Py XDECREFO SIS, 98 CAZANE, ANDERE 
NULL #84 (BRAIBE ), GUST, EI IC ke TANABE, 


HAA Python ABZ, MAB EES e SE PyErr_Occurred() RRM 
BRAKES. WFR ein r, AFR Cie Sh, (RS 
f& Python PARSHA. Alt, MUMMERS rk, TNR 6 ë B sk Et 
EIRAN, FEE, RAER TBA abort O KAA, Ab, (RAC TRIRIARIBE 


RHI ETA Ro 








/* Check for Python exceptions (if any) */ 
if (PyErr_Occurred()) { 
PyErr_Print(); 
goto fail; 
J 
fail: 
PyGILState_Release (state); 
abort(); 





MisFA Python KAREE PRERADA A RATSU A 
Aik, (UP MERE Python WREPHAM, XBR S PyFloat CheckO #H 
PyFloat AsDouble() RAMH Python FAR 


BJ — i5) SST Python AWH ei. Æ C Apio Python WANE, Cp 
= STAR GIL AERALA AT. MAAE, HIBEG Su Pa [8] EB IS 2 JES Sk, 
BEA. WA PyGILState Ensure() # PyGILState Release() BJ AHR — tE 
SÉIS, 








double call_func(PyObject *func, double x, double y) í 
double retval; 


/* Make sure we own the GIL */ 
PyGILState STATE state - PyGILState Ensure(); 


/* Code that uses Python C API functions */ 


/* Restore previous GIL state and return */ 
PyGILState Release(state); 
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return retval; 


fail: 
PyGILState_Release(state) ; 
abort (); 

} 





—HijR[], PyGILState Ensure PJU RRA E Python MH. Me C 
ASIST T Sr REES AEREE, AR, C Rae A EB EHB (S FH fE 
TEZA Python C-API ig, AARDE, PyGILState Release() WAR Ut ERE gs 
WE Saul, 


B t E A a Ae PyGILState Ensure() i8 FH £ 2 ER £ — | UL Re B 
PyGILState Release () ill FH— — BI E $8 Az Ab, ERE, "III goto iB 
Sm EXT el pr, (BiiscEs EZ MER ERHAN AAA exit 
HHRHH E, £ fail: RARAN Python BJ fianl: IRBUFHi$zÉ— 
FER. 

AU SR bi br a ECKE C (M53, GW GIL RSS. SS 
SS, "SI C ApH Python i282) SERJ—— SA S8 HS & ZB FER, AE 
TARER LESE TES S lB] A, 


17.7 15.7 A CH RPR 


17.7.1 [oR 


(TARIE C H RERUM] Python Bes PHA tits — EE 1E BRUT CT, OR SSES 
ZEIT BIRDS Eessen (GIL). 


17.7.2 RHR 


fr C IR, GIL BAW TEIG A FBI ERA E SUA HY : 








#include "Python.h" 


PyObject *pyfunc(PyObject *self, PyObject *args) í 


Py BEGIN ALLOW THREADS 
// Threaded C code. Must not use Python API functions 


Py END ALLOW THREADS 


return result; 


i 
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17.7.3 it 


RAHANSA Python C API HAE C FRIACTBSEN (R71 BEC E BED GIL, 
GIL SEN DIS DL B] 1 28 ze ET PE a Ez (CB ERÉE C Sa Carte Hot 
f£ numpy P ) SX EEEPAOTEB ER 1/0 BRE C ECSITIEE — 1 SC UE TIRAS ISTE ETE BUS A 
BJ). 

4 GI ma EL fh Python ££ E F 0E je Vp TE BRA R BS UB HA f3. 
Py END ALLOW THREADS 4 BH 28 HiT Bil i) FA 24S BS IRAN GIL, 


17.8 15.8 C #ll Python PHAR 


17.8.1 o% 


KAMER RRA EA C. Python MAH, GEES SI C HEB, Bh 
T Python HFFR HAGE, HAHET Python C API Payee, 


17.8.2 ERIR 


SD ERRARE C. Python MARGE, fum == SIE (CS DIE CT EIE 
Python BJ 822288 (GIL), ZARAFA, BILE FIREREN C GAH 
Wa TEE nj ELO 7 RU B TIS] FR 








#include <Python.h> 


if (!PyEval ThreadsInitialized()) í 
PyEval_InitThreads() ; 
} 





WFAA Python {Rak Python C API BJ C (CH, ARRE Eby 
BUS ba Y GIL, Gol PyGILState Ensure O Al PyGILState Release O REl, 
Wl Liz: 








/* Make sure we own the GIL */ 
PyGILState_STATE state = PyGILState_Ensure(); 


/* Use functions in the interpreter */ 


/* Restore previous GIL state and return */ 
PyGILState_Release(state); 





Ria FA PyGILState EnsureO SSZHIBIMRUUSRI PyGILState ReleaseO . 
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17.8.3 it 


fb RS) C #1 Python Mme REF, RS Sts ke ie By Be NY 
C. Python, C Z&f£, Python AMEE BR. EE RR OTRA ek 
FBS RB RAS BRAY C AEST TIERA GIL BiB, MOST A np 


Ste WJ FH EE Ensure() F##AB SNE Estgen, AUSSER 
(t EB CC, Gr EE e GIL, fEPJEB, f fS 
iom AURA he, GAERA TEMAET R 


Enpe — A 





17.9 15.9 FH WSIG #132 C RE 


17.9.1 [B]EM 


(tB iE ER) C Carr CPT RRR), TOBILSBR Swis ORE Eš 
KER. 


17.9.2 RHR 


Swig BTB C AXHA RISUS RCRUOKHRIF, BEAC, fft ES—TC 
AMF. FIM, RRAIKI F: 








/* sample.h */ 


#include «math.h» 

extern int gcd(int, int); 

extern int in mandel(double x0, double yO, int n); 
extern int divide(int a, int b, int *remainder) ; 
extern double avg(double *a, int n); 


typedef struct Point 1 
double x,y; 
) Point; 


extern double distance(Point *pl, Point *p2); 





—BRBTiX*eAMA, Lamb Swig” HO” vm, FRR, just 
XFA” FRA BRR i 3 : 








// sample.i - Swig interface 
/module sample 

ht 

#include "sample.h" 


ht 


/* Customizations */ 
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Zextend Point í 


3; 


/* Constructor for Point objects */ 
Point(double x, double y) í 
Point *p = (Point *) malloc(sizeof(Point)); 


p?x^7x; 
peey = y; 
return p; 


}; 


/* Map int *remainder as an output argument */ 
^include typemaps.i 
ÁAapply int *OUTPUT { int * remainder }; 


/* Map the argument pattern (double *a, int n) to arrays */ 
^Atypemap(in) (double za, int n)(Py buffer view) í 


view.obj - NULL; 

if (PyObject GetBuffer($input, &view, PyBUF ANY CONTIGUOUS | PyBUF FORMAT) -- 
SWIG fail; 

} 

if (strcmp(view.format,"d") != 0) í 
PyErr_SetString(PyExc_TypeError, "Expected an array of doubles"); 
SWIG_fail; 

} 

$1 

$2 


(double *) view.buf; 
view.len / sizeof (double); 


Z#typemap(freearg) (double *a, int n) í 


} 


if (view$argnum.obj) í 
PyBuffer_Release(&view$argnum); 


} 


/* C declarations to be included in the extension module */ 


extern int gcd(int, int); 

extern int in_mandel(double x0, double y0, int n); 
extern int divide(int a, int b, int *remainder); 
extern double avg(double *a, int n); 


typedef struct Point í 


d 


double x,y; 
Point; 


extern double distance(Point *pi, Point *p2); 








BRS THOMA, MAWES LAA Swig T: 








bash % swig -python -py3 sample.i 
bash % 
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swig DIS REPOS XE, sample wrap.c Al sample mm, fmi B8Jx Et ar ze FB FS 
SSES ARB, M sample wrap.c X fft ze ss SRF 2) | sample MSR C (X 
B, ix^ P] Bi RII RETRIA— HEBJIXCNcGKSCBk. (USD, Mmeler—S RB 
i Setup.py ME: 








# setup.py 
from distutils.core import setup, Extension 


setup (name='sample', 
py_modules=['sample.py'], 
ext_modules=[ 
Extension(' sample', 
['sample wrap.c'], 
include dirs - [], 
define macros - [], 


undef macros - [], 
library dirs - [], 
libraries - ['sample'] 


) 








Sees lin, TE setup.py ERT python3, WF: 








bash % python3 setup.py build_ext --inplace 
running build_ext 
building '_sample' extension 
gcc -fno-strict-aliasing -DNDEBUG -g -fwrapv -03 -Wall -Wstrict-prototypes 
-I/usr/local/include/python3.3m -c sample wrap.c 
-o build/temp.macosx-10.6-x86 64-3.3/sample wrap.o 
sample wrap.c: In function 'SWIG InitializeModule': 
sample wrap.c:3589: warning: statement with no effect 
gcc -bundle -undefined dynamic lookup build/temp.macosx-10.6-x86 64-3.3/sample.o 
build/temp.macosx-10.6-x86 64-3.3/sample wrap.o -o sample so -lsample 
bash 4 








SDER— UESEBiE, MARIREA RA BATA aD C S RRR T. Aa: 








>>> import sample 
>>> sample. gcd(42,8) 


2 

>>> sample.divide(42,8) 
[5, 2] 

>>> p1 = sample. Point (2,3) 
>>> p2 = sample.Point (4,5) 


>>> sample.distance(p1,p2) 
2.8284271247461903 
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>>> import array 

>>> a = array.array('d',[1,2,3]) 
>>> sample.avg(a) 

2.0 

>>> 





17.9.3 it 


Swig Æ Python Di SIONS RRRHRAECHLAZS—. Swig SERIES E E 
AE P aS HU XS, 


PRA Swig f OBRAZA F TRSUREBS AAS: 








^Amodule sample 
ht 
#include "sample.h" 


ht 





go NR ZEPSHBB ST RIES ES CAMA, AT RLM FWA 
RASA CMF %{ A 96) ARE), FEN Ziel RAMESH IS, ix 
(EE OK fb A VERS SE NE MAA. 


Swig ROM Last C ERIR, MBE rR), Ges 
frraR EB CZE, FAME Mix EL FERRE S MR: 








^Amodule sample 
ht 
#include "sample.h" 


ht 


extern int gcd(int, int); 

extern int in mandel(double x0, double y0, int n); 
extern int divide(int a, int b, int *remainder) ; 
extern double avg(double *a, int n); 


typedef struct Point 1 
double x,y; 


) Point; 


extern double distance(Point *p1, Point *p2); 





BASS URL ze ix e RMS UR Swig RREZE Python RRP APERA, 
1S Re Se TE DÉI P] SOR AECK RE. FIM, SUSRÓRTSASIREEPSBBIN EL S 
XE, MEG CH RAPER. 

$A Swis SES ARAMA CHES C TC DEAE BU BRE XCRTE, ASEMAXA, 
RETARA, BERES MERRTE TB XB ZR PS, 

9B — T EXE XE Zextend JE RFA ARMEE e CDI MUSS X E, dk 
B| rB, QUTHRFHSKNIUI — ^ Point AMA MIA € n] UA LER MH 
FRX 4254915: 
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>>> p1 = sample.Point(2,3) 
>>> 





WSEAS M DOS, Point HRAMA BINS AAAI RAR BB : 








>>> # Usage if extend Point is omitted 
>>> pl = sample.Point() 

>>> pl.x = 2.0 

>>> pl.y = 3 





Së SBE NISRA typemaps.i ÉERJS| AA “apply HS, CAHIER Swig 3X 
$514 int *remainder SRAM OI. xx ScER EE — MALAI, HER 
APRA Pee, EAR AoE int *remainder , RARE. XT ERXEM. 
HAP Mik divide AZUR OMMA. 








>>> sample.divide(42,8) 
[5, 2] 
>>> 





min NERE] Yyeypemap ASCH El E MO Re EB Rz E mn RJ RE y, rt 
typemap RL SE — T TES] A FREE S AUR DOEN IW EAR, — ` typemap RELA 
US (double aa, int n). £ typemap NOS ^^ C KBAR, EAR 
Swig EFCR T Python HRAMA CBR, SICHT Python HAF 
MiMA LACES EZ EL NES zb Deen A S:2X (CEM NumPy 2828, array IRE 
EARS ), SSIES 15.3 75, 


f£ typemap REAR, $1 70 $2 3x HÉRJSE SS $$ 18 S SE EN typemap RUN C X 
18 CEESE $1 RST double za ), $input jo — 4 E7358] A B] PyObject * SX, mm 
$argnum SIT SS MATA, 

RES 41388 typemaps ÆFA Swis REA. AMEN, mm Ef 
SERIES Python C API #ll Swis IESSE DIE. Swis MÉ 88 33073 IBI), ol 
DS. 

Nit, MISE SD C (CA SE SS IT RIRA, Swig & —  A3ESS BAL 
E. XUÉERTET Swis zÉ— EJE C PRHHBJAZmiXzs, RADAR E XE 
ff, Ai E CORBA EAA. SIb, Mid, AH 
EF Python KARMA 


17.10 15.10 FH Cython &X C (X13 


17.10.1 [ow 


DEED Cython 3K8132 —^* Python Jf 81, AKRORRTCEEN C AZ 
E, 
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17.10.2 RAR 


EH Cython $$ TI RRRELARFSYT RISE, ES rssse8lsRE 
BAER NI, RATE, Dr C BS Pix (C38 Zeg 
z= Python, 


EHER, Ikob ICC Roi SIS er DU libsample AY C Gë 
ZURT. BAUEN GE BSc, oU LP: 








# csample.pxd 
# 
# Declarations of "external" C functions and structures 


cdef extern from "sample.h": 
int gcd(int, int) 
bint in_mandel(double, double, int) 
int divide(int, int, int *) 
double avg(double *, int) nogil 


ctypedef struct Point: 
double x 
double y 


double distance(Point *, Point *) 





SMF Cython DDEDISOR C D vg HE, WAH cdef extern from 
ees FE SPAR CAN. He PRP ERAT ATA X bM 
csample.pxd , M#z AREF, 


F, @J#Ë— 42 sample. pyx HJA. SC E X D RE, ARRE 
Python FRSA csample.pxd FARSBRAY C (th. 











# sample.pyx 


# Import the low-level C declarations 
cimport csample 


# Import some functionality from Python and the C stdlib 
from cpython.pycapsule cimport * 


from libc.stdlib cimport malloc, free 


# Wrappers 
def gcd(unsigned int x, unsigned int y): 
return csample.gcd(x, y) 


def in mandel(x, y, unsigned int n): 
return csample.in mandel(x, y, n) 


def divide(x, y): 
cdef int rem 
quot = csample.divide(x, y, &rem) 
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return quot, rem 


def avg(double[:] a): 
cdef: 
int sz 
double result 


SZ = a.size 
with nogil: 


result = csample.avg(<double zz &a[0], sz) 


return result 


# Destructor for cleaning up Point obj 
cdef del Point(object obj): 


ects 


pt = «csample.Point sz PyCapsule GetPointer(obj,"Point") 


free(<void *> pt) 


# Create a Point object and return as 
def Point(double x,double y): 
cdef csample.Point *p 


a capsule 


p = <csample.Point *> malloc(sizeof (csample.Point) ) 


if p == NULL: 

raise MemoryError("No memory t 
p.x = x 
py y 


o make a Point") 


return PyCapsule_New(<void *>p,"Point",<PyCapsule_Destructor>del_Point) 


def distance(pl, p2): 
pti = <csample.Point *> PyCapsule_ 
pt2 = <csample.Point *> PyCapsule_ 
return csample.distance(pt1,pt2) 


GetPointer(p1,"Point") 
GetPointer(p2,"Point") 





VIER Z BUD BASEN CRAARA. SE, ASMET RRR, RFA 


KG rr setup.py Xf: 








from distutils.core import setup 
from distutils.extension import Extens 
from Cython.Distutils import build_ext 


ext_modules = [ 
Extension('sample', 


['sample.pyx'], 
libraries-['sample'], 
library dirs-['.'])] 
setup( 
name = 'Sample extension module', 
cmdclass = {'build_ext': build ext], 
ext modules - ext modules 


) 


ion 
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FHERR EL ER, Ee LI: 








bash ^ python3 setup.py build ext --inplace 

running build ext 

cythoning sample.pyx to sample.c 

building 'sample' extension 

gcc -fno-strict-aliasing -DNDEBUG -g -fwrapv -03 -Wall -Wstrict-prototypes 
-I/usr/local/include/python3.3m -c sample.c 

-o build/temp.macosx-10.6-x86 64-3.3/sample.o 

gcc -bundle -undefined dynamic lookup build/temp.macosx-10.6-x86 64-3.3/sample.o 
-L. -lsample -o sample.so 

bash 4 








RIRE, RIETS sample.so , FE RD T HER: 








>>> import sample 

>>> sample.gcd(42,10) 

2 

>>> sample.in mandel(1,1,400) 
False 

>>> sample.in mandel(0,0,400) 
True 

>>> sample.divide(42,10) 

(4, 2) 

>>> import array 

>>> a = array.array('d',[1,2,3]) 
>>> sample.avg(a) 

2.0 

>>> pl = sample.Point(2,3) 

>>> p2 = sample.Point(4,5) 

>>> pl 

<capsule object "Point" at 0x1005d1e70> 
>>> p2 

«capsule object "Point" at 0x1005d1ea0> 
>>> sample.distance(pi,p2) 
2.8284271247461903 

>>> 








17.10.3 Wie 


AD BS T (S 2 BIIBIPH LB ABUS, BEURRE BIXESAIBETDPTURBX GIL, 
B—BABSA BHA, BERII BER >J — TUE “lle, fi FH 
Cython ##F C ZE, .pxd XEM CEM C25. XF), pyx RFS 
d S (ŽA. MF). cimport AR Cython AKSA.pxd RAPHE, CRE 
FAS AME Python RRASA ENE 


ERES oe MAAS "Ev, HPCNFREARAMANET RBH. Alt, mt 
ZER EISEN, HIM, WE csample. SE XAET int gcd(int, int) KZ, fm 
1598 ETE sample.pyx PAECS—-THRAR. Hig: 
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cimport csample 


def gcd(unsigned int x, unsigned int y): 
return csample.gcd(x,y) 





We PAM, (nitt A SS DOUD. Cython SE 8125151835 IE 885€ 
Ja £ BORDER, # xESUETELEBSC ZORKA ol, Tod, MWRREST li], 
AAAI MA eege GI, SB ALS FH 23 FX TAR, RR M A 
RUE: 








>>> sample.gcd(-10,2) 
Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
File "sample.pyx", line 7, in sample.gcd (sample.c:1284) 
def gcd(unsigned int x,unsigned int y): 
OverflowError: can't convert negative value to unsigned int 
>>> 





WIB TRAE E 2 ALAS 2k 896, RBS AMAR. Pid: 








def gcd(unsigned int x, unsigned int y): 
if x <= O: 
raise ValueError("x must be > 0") 
if y <= 0 
raise ValueError("y must be > 0") 
return csample.gcd(x,y) 





ft csample.pxd 3CfF FRY “in mandel()'* AAA B E EB SLE SR EE A E Xs 
FIAT MAA, AZUREN bint ffü4^ze—^ int, CRILARMAB—TER 
DI Boolean {AMA ES DIS EN. UC, REE 0 Xm False Im 1 ZA True, 


ft Cython ERa, Dro ARAH C RABY, Hay LAPT AAH Python 
WR, WF divide() HERRERA SA PUT, int Sail AR SEES 
SN. 








def divide(x,y): 
cdef int rem 
quot = csample.divide(x,y,&rem) 
return quot, rem 





ERE, rem ES SE DUHR CRUDE, HEREA divide() ARN 
DIE. &rem GIS ANR C — HÉBJTRISI Chet. avgO ARAJ ST f Cython Ë 
SD GE def avg(double[:] a) AT avgO EZ-A ENEA 
ME. RRAN RIBIBZà ERR AC RT UA ESE ERAN AAWR, LFA numpy 
BH. (ID: 








>>> import array 
>>> a = array.array('d',[1,2,3]) 
>>> import numpy 
>>> b = numpy.array([1., 2., 3.]) 
>>> import sample 
>>> sample.avg(a) 








17.10. 15.10 FH Cython BX C (tS 574 

















(Python Cookbook) #%=hk, Release 1.0.0 











2.0 
>>> sample.avg(b) 
2.0 
>>> 





lth as, a.sizeO #I &a[0] DAS ARMATATMA RSH. Bie 
«double *> &a[0] ARETE RRATRENAR, ISS C HA avgO Z 
S—MERAB AEH, S4 R— DXT Cython AFMAN Se ARAE, 


ER Y AIEE RAIRA, avgO ACMA YR RR SUMS ERR geen, 1858) 
with nogil: PH f — ^88 ZR GIL SREL DIE AEN, EADAR, A 8648144089 
iB Python IS — R 8EGE FHAEPSBH7J cdef MIRAE, Ab, TARR RUV TIN 
KIEREN GIL së", AE, Æ csample.pxd NEO, avgO RBA 
Jj double avg(double *, int) nogil. 


Xj Point SEI DIAS — SHAK, kond RI Point WR ebe HAST 
RAE, Gr 15.4 TAR, 2224008918, ER Cython (RB TB MAR SAR, 
B, RPIBBUSEAGERISKSLA C AUEM Python C API HE MATAR: 











from cpython.pycapsule cimport * 
from libc.stdlib cimport malloc, free 





BEEN del PointO Al PointO AIX DJ 86361 —_ ERS WS, Cp: 
^* Point * B F, cdef del PointO 4 delPointO PSBH7g— T EN, R AEMT 
Cython Wit], MAEM Python Aii BIL. SRAM BB xe A RT OLA ÈE 
4E FH S 24 8 — 1 [ed Uil e ZA SS FE RENAT. KA UE AU PyCapsule NewO , 
PyCapsule GetPointer() AZRA Python C API 3£ELDATSIEERS 75 z C48 (58 Fl. 

distance KM Point) GUSDUba See OS EN Ier xBEIBEReU EE 
FOS NE, US — TB EBA Ss ÉIER, PyCapsule GetPointerO Atih —- 
Se, (Æ Cython BZEAIBBIE ZA Halt, HECM distance O FHA. 

AH Point AMWA—-TMRASENRMSARAT WMD, MRE BERBSE 
HAR, iXEUSAAR—TEAGAZENAUC, WuEXEX—THIREISBES, A0 RBUR: 











# sample.pyx 


cimport csample 
from libc.stdlib cimport malloc, free 


cdef class Point: 
cdef csample.Point * c point 
def | cinit (self, double x, double y): 
Self. c point = <csample.Point *> malloc(sizeof(csample.Point)) 
self. c point.x - x 
Self. c point.y - y 


def | dealloc (self): 
free(self. c point) 


property x: 
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def get (self): 
return self. c point.x 
def set (self, value): 


Self. c point.x - value 


property y: 
def get (self): 
return self. c point.y 
def set (self, value): 


Self. c point.y - value 


def distance(Point pl, Point p2): 
return csample.distance(pi. c point, p2. c point) 





EE, cdif 2Š Point f Point FRBH2g— ^] RAD. AB cdef csample.Point 
* c. point BD T —^-cUse sg, HA—MBMGIRE Point AARE _cinit_O 
#l _dealloc_() D'Zil mallocO Fl freeO SIBHBRIRE C ZEN, x $U y E 
RARER AA BUE ES IK DOS REIS. distanceO WHA LAE OX , 
FECAS Point | RE2SRISCDME7 28253, MERRET C AR, 


fa TITRA, MARIRE Point MRA 58D STA f : 








>>> import sample 

>>> pl = sample.Point(2,3) 

>>> p2 = sample.Point(4,5) 

>>> pl 

<sample.Point object at 0x100447288> 
>>> p2 

<sample.Point object at 0x1004472a0> 
>>> pi.x 

2.0 

>>> pl.y 

3.0 

>>> sample.distance(pi,p2) 
2.8284271247461903 

>>> 





ATO BIBM SIRS Cython DORIS, METALL SEER ye SB Ze SB SRI 
BE. Nil, PRIANT BANK í RESER. 


Jë PRL DIAS AAI EE Cython WAST, 
17.11 15.11 Ħ Cython SBtt seh ZA BTE 


17.11.1 jo) 


(f Se 5 ES TEBERJERTESKE] NumPy CRAM RAM, DC SD T Cython 3X 
WB L RZ iF SSS s, HEMMER F EAT 
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17.11.2 RDR 


fE — l|, LIA T —` Cython RA,  FH3K1£ SE "Ep — AEM 
T8 IE 75 ES S28 EIER 








# sample.pyx (Cython) 
cimport cython 


@cython.boundscheck (False) 
@cython.wraparound (False) 
cpdef clip(double[:] a, double min, double max, double[:] out): 


Clip the values in a to be between min and max. Result in out 
if min > max: 
raise ValueError("min must be «- max") 
if a.shape[0] != out.shape[0]: 
raise ValueError("input and output arrays must be the same size") 
for i in range(a.shape[0]): 
if a[i] < min: 
out[i] = min 
elif a[i] » max: 
out[i] = max 
else: 
out[i] = a[i] 





BIREN X AH Re, (rr LEE setup.py XH (EA python3 
setup.py build ext --inplace RM#E ): 








from distutils.core import setup 
from distutils.extension import Extension 
from Cython.Distutils import build ext 


ext modules - [ 
Extension('sample', 
['sample.pyx']) 


setup( 
name = 'Sample app', 
cmdclass = {'build_ext': build ext], 
ext modules - ext modules 





TRR ARARAS IRTE, JF E RIUAGERIT SMR BAAR, 








>>> # array module example 

>>> import sample 

>>> import array 

>>> a = array.array('d',[1,-3,4,7,2,0]) 
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>>> a 


array('d', [1.0, -3.0, 4.0, 7.0, 2.0, 0.01) 
>>> sample.clip(a,1,4,a) 

>>> a 

array('d', [1.0, 1.0, 4.0, 4.0, 2.0, 1.0]) 


>>> # numpy example 

>>> import numpy 

>>> b = numpy.random.uniform(-10,10,size=1000000) 

>>> b 

array([-9.55546017,  7.45599334, 0.69248932, ..., 0.69583148, 
-3.86290931, 2.37266888]) 

>>> c = numpy.zeros like(b) 


>>> c 

array([ Oss O25. @ egen, Oxy Oey, 041) 

>>> sample.clip(b,-5,5,c) 

>>> c 

array([-5. "E , 0.69248932, ..., 0.69583148, 


-3.86290931, 2.37266888] ) 
>>> min(c) 
-5.0 
>>> max(c) 
5.0 
>>> 





fS ARABI EK SS SSES DR FRR AGIA nunpy PHEFEN 
clipO PRR — 4 EBEXT EE : 








>>> timeit('numpy.clip(b,-5,5,c)','from main import b,c,numpy',number-1000) 

8.093049556000551 

>>> timeit('sample.clip(b,-5,5,c)','from | main import b,c,sample', 
number-1000) 

3.760528204000366 

>>> 





EMEEN, CSR STRESS, Aly NumPy HR288942 D, 
Kien C HASH. 


17.11.3 Wie 


ANTI BFA Cython RHA AAFUWA, RAE I AZAR. cpdef clip O 
AEAT clipO pd nu C RARR Python RAKE, TE Cython rH, KÆRE 
S289, AA ERRERA EE EE EL Cython KMS MER C EESTI RR T Sak — + 
fala) Cython KA clip() ). 


ZSRUZÉXdouble[:] a Hl double[:] out ARESA A AED MBE AWA, TE 
ABA, CHADEMA T AFARO NR, Gr PEP 3118 S ZH 
EX., SIS TC NumPy FRÉSZXZBRUPI SD array FE, 


EM ES ^E DIS SR IS SX #BBJ GA, (hu 08 ALARM Bra 38 H £ 
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2. CASE ZBE)ZTCERURIES, SES AE DIE DOEN ZE DO SEH CE 
MIMI Een", NEC LN Se OO CR 2 EEAS ), 
TER NumPy ZANE, (A numpy.zerosO 3X numpy.zeros like O 61#Ë36 LH 2X 
ZETROW MELLRE D. AM, BUERE, Mae numpy.emptyO Bk 
numpy.empty_like() . WRK ER ZB AF AARRE gp ECL ER, 


(BER A SCH, ABB ie BAB Fis MASH C ESI A our) S ) 
SHE SERENA, Cython fi SS Mfr pk 2289 (83. 


clipO EX ZL BUR MSR tibias P] UA (kf LIESE Ocython.boundscheck(False) 
EAT AEKA ARRE, X B EU B 21 5 BIB (x n] DÀ fi Fd =. 
Ocython.wraparound(False) jBER f TEX 33 4B Fe BB T f 230 P BJ EB ( 2840. Python 
IR) SIA MAS tiga TRAM FEA ERE (MI SIF BEST ACER Y 2.5 
f& ). 

FEAR (AMIE SAAT, Al SC SRR ERT ARAE nte. PIM, Be 
Xi clipO KRAI FIZE, HARA RIAT: 








@cython.boundscheck (False) 
@cython.wraparound (False) 
cpdef clip(double[:] a, double min, double max, double[:] out): 
if min > max: 
raise ValueError("min must be «- max") 
if a.shape[0] != out.shape[0]: 
raise ValueError("input and output arrays must be the same size") 
for i in range(a.shape[0]): 
out[i] = (a[i] if a[i] < max else max) if a[i] > min else min 





SCh MIA Re, GIRA DT Als rr SES SEN 50% WE (2.44 ThE EE Z BU fe FH 
timeit() JD 3.76 #b ), 

FX BAIE, fi RI REAR AISA RAE Z BERS C iBE PK WE? PIM, mej BE 
= fU REC ESAGERSFHBUIBILT BJISANSKRE S3 R: 








void clip(double *a, int n, double min, double max, double *out) 1 
double x; 
for (; n >= 0; n--, a++, out++) í 
X 7 *a; 


*out = x > max ? max : (x < min ? min : x); 
} 
} 





RMVB RMT RRE, (Bie. NRW — == C T REE 
FA Cython RAS BITS TATE 1006, EI REJ— fT EE URBES TRU RIR E, 

ETANSARE ESNI R. NET ORIEANUBPRIER, RIB GIL, Gr 
ZE rer, 2242008918, BEEK, A with nogil: wa): 








@cython.boundscheck(False) 

@cython.wraparound(False) 

cpdef clip(double[:] a, double min, double max, double[:] out): 
if min > max: 
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raise ValueError("min must be «- max") 
if a.shape[0] != out.shape[0]: 
raise ValueError("input and output arrays must be the same size") 
with nogil: 
for i in range(a.shape[0]): 
out[i] = (a[i] if ali] < max else max) if ali] > min else min 





A528 5 NREL ERIRE, Fins ISe F: 








@cython.boundscheck (False) 
@cython.wraparound (False) 
cpdef clip2d(double[:,:] a, double min, double max, double[:,:] out): 
if min > max: 
raise ValueError("min must be <= max") 
for n in range(a.ndim): 
if a.shape[n] != out.shape[n]: 
raise TypeError("a and out have different shapes") 
for i in range(a.shape[0]): 
for j in range(a.shape[1]): 
if a[i,j] « min: 
out[i,j] = min 
elif a[i,j] » max: 
out[i,j] = max 
else: 
outli,j] = a[i,jl 





SIRE RE Are MSE BAF (HO NumPy ) E 
HH, eRe A RAIE, TN, ze SSES DS OD SS AIR BN AH Bl SERA tJ] 
Ay dmETUEBEIZSBJEISALESG EARN. GEI TD BE, 22 
FRBSE PEP 3118, ER} s. Rm "Sms Suë. 


17.12 15.12 Fee 4818 73 RT US FH SR 


17.12.1 (537 


Deep T — T AREE (F Hb ht, Center Python BUB FAN 
R, i X HER REST DUS EEN Ree LEFT 


17.12.2 RDR 


ctypes RRO] ARUBA SEIT SS OTI ED Python FiWAWR, FAPTE 
z SEER C AHR, EBs, DAD E ES51873— ^9] FHXJ ER : 








>>> import ctypes 

>>> lib = ctypes.cdll.LoadLibrary (None) 

>>> # Get the address of sin( from the C math library 
>>> addr = ctypes.cast(lib.sin, ctypes.c void p).value 
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>>> addr 
140735505915760 


>>> # Turn the address into a callable function 

>>> functype = ctypes.CFUNCTYPE(ctypes.c_double, ctypes.c_double) 
>>> func = functype(addr) 

>>> func 

<CFunctionType object at 0x1006816d0> 


>>> # Call the resulting function 
>>> func(2) 

0.9092974268256817 

>>> func(0) 

0.0 

>>> 





17.12.3 iit 


ZMJER— Pj BFS, (RE passe 6l|ëËE— CFUNCTYPE Lill, CFUNCTYPEO AY 
Së rä SEIoZS 2 j FRB Sms —E JE X SRBARE, (MBE 
REBRE—SBE ANGE ERASMAS. ERR S MEC GSBS 
BW ctypes WINRAR. 


APALA EARRA, Ro, (He, PEER ZERT SSRIS 
PIR ARCCQO BDAY iz, ZC LLVM GEET Lea), 


P90, TAEMA ilvmpy # RES OIF, FHSK ER — \IRRAM, Gk 
REA REH, JEFRRSSIRJS— A Python AAT, 








>>> from llvm.core import Module, Function, Type, Builder 

>>> mod = Module.new('example') 

>>> f = Function.new(mod,Type.function(Type.double(), \ 
[Type.double(), Type.double()], False), 'foo') 

>>> block = f.append_basic_block('entry') 

>>> builder = Builder .new (block) 

>>> x2 = builder.fmul(f.args[0],f.args[0]) 

>>> y2 = builder.fmul(f.args[1],f.args[1]) 

>>> r = builder. fadd(x2,y2) 

>>> builder.ret(r) 

<llvm.core.Instruction object at 0x10078e990> 

>>> from llvm.ee import ExecutionEngine 

>>> engine = ExecutionEngine.new(mod) 

>>> ptr = engine.get_pointer_to_function(f) 

>>> ptr 

4325863440 





>>> foo = ctypes.CFUNCTYPE(ctypes.c_double, ctypes.c_double, ctypes.c_double) (ptr) 


>>> # Call the resulting function 
>>> foo(2,3) 
13.0 
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>>> foo(4,5) 
41.0 

>>> foo(1,2) 
5.0 

>>> 





HAS WEX New TERMAS Python MRE. Rises 
BRM eR aA A HEAL Es hos) 3218, mo^ im Python Hw, 


17.13 15.13 (3% NULL Z&EBRJ ES CARE 


17.13.1 ow 


TREES-I Eek, SEI NULL ZEN SRS C eau Kit, Jm 
AER AE EEE E Python BJ Unicode FREAG, 


17.13.2 RAR 


FS C AMAA LR NULL RFR, WARKEN char * . SIRI 
RAY C eka, RARE TS SUN AB BY : 








void print_chars(char *s) { 
while (*s) í 
printf("%2x ", (unsigned char) *s); 
st+; 
} 
printf ("\n"); 





Ube LETT EU ee BSE AI TIAA, ADEA DR DAY 
Sr", r. HM: 








print chars("Hello");  // Outputs: 48 65 6c 6c 6f 





WF Python Pid HEB CAB, MALMAR, Bic. fan] DB US RS 
PyArg ParseTuple() FHS” y "SEI KR SICH eisem, OF: 








static PyObject *py print chars(PyObject *self, PyObject *args) í 
char *s; 


if (!PyArg ParseTuple(args, "y", &s)) í 
return NULL; 

} 

print_chars(s); 

Py RETURN NONE; 
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ZG RED CAD E. CÉERARERERACT NULL Spiegel Unicode xz 
RE EBA : 








>>> print_chars(b'Hello World') 
48 65 6c 6c 6f 20 57 6f 72 6c 64 
>>> print_chars(b'Hello\x00World') 
Traceback (most recent call last): 
File "<stdin>", line i, in <module> 
TypeError: must be bytes without null bytes, not bytes 
>>> print_chars('Hello World') 
Traceback (most recent call last): 
File "<stdin>", line i, in <module> 
TypeError: 'str' does not support the buffer interface 
>>> 





OR RAB £38 Unicode FR, TE PyArg ParseTuple() FUER” s “HIR, oi 
F: 








static PyObject *py print chars(PyObject *self, PyObject *args) í 
char *s; 


if (!PyArg ParseTuple(args, "s", &s)) í 
return NULL; 

} 

print chars(s); 

Py RETURN NONE; 





4PM, CAEDE FR JU NULL Z&ERJUTF-s 4983, Ji 
tl]: 








>>> print chars('Hello World') 
48 65 6c 6c 6f 20 57 6f 72 6c 64 
>>> print chars('Spicy Jalape\u00f1o') # Note: UTF-8 encoding 
53 70 69 63 79 20 4a 61 6c 61 70 65 c3 b1 6f 
>>> print chars('HelloNxOOWorld') 
Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
TypeError: must be str without null characters, not str 
>>> print chars(b'Hello World') 
Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
TypeError: must be str, not bytes 
>>> 





URAARERA, MAEAEA PyObject * MAREEA PyArg ParseTupleO , 
FR OIF [S] REZR SEEMS DIES ROSE ER rh DN — 583 char * 5| 
F: 








/* Some Python Dbject (obtained somehow) */ 
PyObject *obj; 


/* Conversion from bytes */ 
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1 
char *s; 
s = PyBytes AsString(o); 
if (im) 4 
return NULL; /* TypeError already raised */ 
} 
print_chars(s) ; 
} 
/* Conversion to UTF-8 bytes from a string */ 
t 
PyObject *bytes; 
char *s; 
if (!PyUnicode_Check(obj)) í 
PyErr_SetString(PyExc_TypeError, "Expected string"); 
return NULL; 
} 
bytes = PyUnicode_AsUTF8String (obj) ; 
s = PyBytes_AsString (bytes); 
print chars(s); 
Py DECREF (bytes); 
} 





AiE APERAR ARE NULL ARGE, (BEI DRAR ER Pale 
BRAT NULL $7, Alt, WRR TR SES, Bf nS EEIO ABUSE T. 


17.13.3 Wie 


AURERE, TMMARAES— LMF NULL SENSES, Bn Python # 
JI 8 X EE. RYEBAEA-MTUNKEERUESAR, Nl, CEU 
ZH C WS BUS eRe To 


RERADAEA, IB ER 5 18 — T e] El ZEE PyArg ParseTuple() HEA 
"LIES BAIN, (DEE bp, — UTF-8 EE 
EEJTZK AER DUE IR GET BMRA, MRR RA SIE ASCH SHANE, MA 
SRFARHIR HES- BPR Elit. Dt: 








>>> import sys 

>>> s = 'Spicy Jalape\u00fio' 

>>> sys.getsizeof(s) 

87 

>>> print_chars(s) # Passing string 

53 70 69 63 79 20 4a 61 6c 61 70 65 c3 b1 6f 
>>> sys.getsizeof(s) # Notice increased size 
103 

>>> 





UMRREF RSA HIRE, TRE EE = CRT. (CRP 
PyUnicode AsUTF8StringO PAIN, MOF: 
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static PyObject *py print chars(PyÜbject *self, PyObject *args) í 
PyObject zo, *bytes; 
char *s; 


if (!PyArg ParseTuple(args, "U", &o)) í 
return NULL; 

} 

bytes = PyUnicode_AsUTF8String(o) ; 

s = PyBytes_AsString (bytes) ; 

print chars(s); 

Py DECREF (bytes); 

Py RETURN NONE; 





BT MEPR, — UTF-8 WAFA FRA S ERO, GEI 
Fo TERT StU: 








>>> import sys 

>>> s = 'Spicy Jalape\u00fio' 

>>> sys.getsizeof(s) 

87 

>>> print_chars(s) 

53 70 69 63 79 20 4a 61 6c 61 70 65 c3 bi 6f 
>>> sys.getsizeof (s) 

87 

>>> 





QOS rit ie NULL HEZA EH ctypes BRIAR, BERNE ctypes R 
Sr en, JEH'ETSTSSTIBSERABR)NULL F, int: 








>>> import ctypes 
>>> lib = ctypes.cdll.LoadLibrary("./libsample.so") 
>>> print chars = lib.print chars 
>>> print chars.argtypes = (ctypes.c char p,) 
>>> print chars(b'Hello World') 
48 65 6c 6c 6f 20 57 6f 72 6c 64 
>>> print chars(b'HelloNxOOWorld') 
48 65 6c 6c 6f 
>>> print chars('Hello World') 
Traceback (most recent call last): 
File "<stdin>", line i, in «module» 
ctypes.ArgumentError: argument 1: «class 'TypeError'>: wrong type 
>>> 





MRE BFT RNASE, (SE E SD UTF-8 An, JUD: 








>>> print chars('Hello World'.encode('utf-8')) 
48 65 6c 6c 6f 20 57 6f 72 6c 64 
>>> 





XT Ri RISCH Swig, Cython), fefe FE fee ERIS C CAD 
Bee + aM T. 
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17.14 15.14 JE Unicode Z15265 C KBE 


17.14.1 jo) 


fas — 4 ERR, SES Python SEI CHEER, (BBX 
"PER ALAS AIDE AE Unicode, 


17.14.2 PERDR 


MERNSSSRREN OM, (B E Bz GE el EE HI FË C RAUHAN 
Python AYER Unicode SST. BI. MAHR BI Python FRR — 48648 C 
TERRE IV, 

HT AnH, FAREMA CAR, ARRERA EGURA E RAAN 
it, —^ MERE TA char *, int BAWSD, MA—MERABWA wchart *, int 
Dese 








void print_chars(char *s, int len) í 
int n = 0; 


while (n < len) í 
printf("%2x ", (unsigned char) s[n]); 
ntt; 
} 
printf("\n"); 
} 


void print_wchars(wchar_t *s, int len) { 
int n = O; 
while (n < len) í 
printf ("Zx ", s[n]); 
n++; 
} 
printf ("\n"); 
} 





IT BIS) DIEN print charsO , (REI Python zEfEERÉS1RZS — ^ S08 RJ 
Zu a UTF-8. LSD RAAF : 








static PyObject *py_print_chars(PyObject *self, PyObject *args) í 
char *s; 
Py_ssize_t len; 


if (!PyArg ParseTuple(args, "s#", &s, &len)) í 
return NULL; 

} 

print_chars(s, len); 

Py_RETURN_NONE; 
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AF ABLE SS SNIP HLZS ATH wchar t SIDEN, MaRS ER 
13: 








static PyObject *py print wchars(PyObject *self, PyObject *args) í 
wchar_t *s; 
Py_ssize_t len; 


if (!PyArg ParseTuple(args, "u#", &s, &len)) í 
return NULL; 

} 

print_wchars(s,len); 

Py RETURN NONE; 





FAE- 32582 re TEE LPAI: 








>>> s = 'Spicy Jalape\u00fio' 

>>> print_chars(s) 

53 70 69 63 79 20 4a 61 6c 61 70 65 c3 bi 6f 
>>> print wchars(s) 

53 70 69 63 79 20 4a 61 6c 61 70 65 f1 6f 
>>> 





fg xix SB S DEEN print charsO BAH UTF-8 4S BGR, LA 
2 print wchars O. Bate Unicode Z81348B%J 


17.14.3 ilit 


EMSA e, MOSES MY C RSENS NERS C EUR, 
REES, BM, ERM PAIR: 








static PyObject *py_print_chars(PyObject *self, PyObject *args) í 
char *s; 
Py_ssize_t len; 


/* accepts bytes, bytearray, or other byte-like object */ 
if (!PyArg ParseTuple(args, "ys", &s, &len)) í 
return NULL; 
} 
print_chars(s, len); 
Py_RETURN_NONE; 





WR IRA SRS BST BS, ÜünSSZEADB Python 3 nf FH— ^ S35 87-6 $5 EB 
Xm, CEJJPAEBASISUEREESSES char * BX wchar t * (BEND PEP 
393) BJ C RUE DI, ZE CPAMESFR RR, — 351 T RUD ZEE. 
TE PyArg ParseTuple() DIS" AC" Pug” SEA GT e Dor Kr E R, 

ul bi RANE t n] Be E Ee EE SDV TA BRR 
In, &8—^ 5818 DOS UD UU RASA e de Em, Keilen, eil 
WES Laus: 
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>>> import sys 

>>> s = 'Spicy Jalape\u00fio' 

>>> sys.getsizeof(s) 

87 

>>> print chars(s) 

53 70 69 63 79 20 4a 61 6c 61 70 65 c3 b1 6f 
>>> sys.getsizeof(s) 

103 

>>> print wchars(s) 

53 70 69 63 79 20 4a 61 6c 61 70 65 f1 6f 
>>> sys.getsizeof(s) 

163 

>>> 





WF SMFS RIIR, AELAD, (BISGUSRÓnSSiefES RÉCTRABERAOEBUX 
AR, (i knISEADH SEIT MEE T. Re Zi hs ej DB $633 ER PI TINE : 








static PyObject *py print chars(PyÜbject *self, PyObject *args) í 
PyObject *obj, *bytes; 
char *s; 
Py_ssize_t len; 


if (!PyArg ParseTuple(args, "U", &obj)) í 
return NULL; 

} 

bytes = PyUnicode_AsUTF8String (obj) ; 

PyBytes_AsStringAndSize(bytes, &s, &len); 

print_chars(s, len); 

Py_DECREF (bytes) ; 

Py_RETURN_NONE; 





MXT wchar t WANENE RERA EMED Y, EAB, Python AR 
SMR RSA. FI, RAS ASCH DIS ue AH, MAS 
SBE] U+0000 2) U--FFFF DEVS REAMS DRM. AP MFR RA 
RTEA, MARAE 2822284510 3J wchar t * ARHS CREAN LE. fa 
IS GIS A wchar t MAA ILR OO & bx PyArg ParseTuple() B9J"uZ”" TEX Un] 
Dënn bk CET S aA RMAF eene E ). 


WSR Ir AB ike ETC AT IB] AIRE, (RE — ADEE Re S ñil Unicode SEI — ` Ifi Es 
HRE, FEIRE C RB, AR EMO SABHAe Riese RE SW: 








static PyObject *py print wchars(PyObject *self, PyObject *args) í 
PyObject *obj; 
wchar_t *s; 
Py_ssize_t len; 


if (!PyArg ParseTuple(args, "U", &obj)) í 
return NULL; 

} 

if ((s = PyUnicode_AsWideCharString(obj, &len)) == NULL) { 
return NULL; 
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} 

print_wchars(s, len); 
PyMem_Free(s); 

Py RETURN NONE; 





AXP Sum, PyUnicode AeWideCharStringO eZ — WER wchar t Æp} 
FHRA. ME PRA C An RI. (Bie ASABE, Hoy 
SES bug, mp Python [p] vA 837128. 


ARMIE C RRA ST HAR UTF-8, fn]UAsRS! Python fib Hi 
RERUSETATTIERBEUSEMA, SES LI: 








static PyObject *py_print_chars(PyObject *self, PyObject *args) í 
char *s = 0; 
int len; 
if (!PyArg ParseTuple(args, "es#", "encoding-name", &s, &len)) í 
return NULL; 
} 
print_chars(s, len); 
PyMem_Free(s) ; 
Py_RETURN_NONE; 





ma, WRB BME Unicode FR, RTEBgze DU, AR TIRER: 








static PyObject *py print wchars(PyObject *self, PyObject *args) í 
PyObject *obj; 
int n, len; 
int kind; 
void *data; 


if (!PyArg ParseTuple(args, "U", &obj)) í 
return NULL; 

t 

if (PyUnicode READY(obj) < 0) í 
return NULL; 

} 


len = PyUnicode GET LENGTH(obj); 
kind = PyUnicode KIND(obj); 
data = PyUnicode DATA(obj); 


for (n = 0; n < len; n**) í 
Py_UCS4 ch = PyUnicode_READ(kind, data, n); 
printf("%x ", ch); 

1 

printf("Nn"); 

Py RETURN NONE; 





FEIX-MUIGH, PyUnicode_KIND() #l PyUnicode.DATA O 18 DD A ZS 4 Unicode AYA] 





17.14. 15.14 EE Unicode X43 5283 C GÉIE 589 











(Python Cookbook) #=hk, Release 1.0.0 





TREFA, ANE PEP 393 PRIA, kind B Sep mira (8 (i, 16 fu 
BY 32 fu ) ARIETA RGR +E BU IS S, ESLIRE mA, GEARS SERIE TERI 
p> EE (B 3 XB ZRPS, DËSE ER PyUnicode READO Z, 


STi: 4M Python f£3$ Unicode FRH C BEES, MMIZRB HS 
gi, WRB UTF-8 MAFRA, SS UTF-8. Xj UTF-8 EE MEA yi — 
ES, DUNS. RRB HARNESS, me, MARTAT ARIE 
Unicode JHR XC 


17.15 15.15 C Gesi Python F =Ë 


17.15.1 [5] Ei 


ERR C (pesch Python SE $8 rem ? 


17.15.2 RAR 


C FF HRÍEFH— X char * Al int RRA, fof a SE IR XE F TS ER EU T RE Hd — + 
IA £ p F f$ RIBS — 4" Unicode f$ SE 33, FTN Ra UA f& EA RE 
Py BuildValue O tg: 








char *s; /* Pointer to C string data */ 
int len; /* Length of data */ 


/* Make a bytes object */ 
PyObject *obj = Py BuildValue("ys", s, len); 





WER BIZ —“S Unicode FAFA, PEEB s HHS UTF-8 See, FJ 
A FAIA: 








PyObject *obj = Py_BuildValue("s#", s, len); 





WER s FAHI, AMATAR REAR PyUnicode Decode O AER 


r= A 


FRR: 








PyObject *obj = PyUnicode Decode(s, len, "encoding", "errors"); 


/* Examples /* 
obj = PyUnicode_Decode(s, len, "latin-1", "strict"); 
obj = PyUnicode_Decode(s, len, "ascii", "ignore"); 





RRETA NA vchart *, len WEBSITE, ALMA, BAM 
HJE Py BuildValue O : 








wchar_t *w; /* Wide character string */ 
int len; /* Length */ 


PyObject *obj = Py_BuildValue("u#", w, len); 
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Fb, fRXRnIUAfSFH PyUnicode FromWideCharO : 








PyObject *obj = PyUnicode FromWideChar(w, len); 





Tee, F RAW SURE fT ERRE ERIA Unicode 485218 
tr, DLG E ESSAY Python, 


17.15.3 iit 


Tf C HDD ERR H Python FRR SMAA 1/O BRM. Hein, RAC 
PARTE ZUR ES — EE RERO RS 18 oe TURES JJ SER, IHE WBS z BES ASCII, 
Latin-1 #0 UTF-8. M580 AS HE 48 8375 zv SX Et UIS ze BIA, ÜRERET TEE TS R 
rz. HEARR, Python KE ARE RRRA. UD 
DRE, (SEET C FR. AN, 29 SILER BMI, MMe 
TE FI — STUNIT AMB, MANERA NULL SÉNG ER, 


17.16 15.16 APE C ESI 


17.16.1 [oR 

(KEE C Fl Python HERDAR, (BE: C (DIAS LTE. GI, 
TJ C PAURE UTF-s, BRHRR BECOME, MEARKE 
FEA AD I AMBER BE, EE BMA PEA RA 
JE. 


17.10.2 RAR 


leg C BAUR ^ ESCRIBE IU o a : 








/* Some dubious string data (malformed UTF-8) */ 
const char *sdata = "Spicy Jalape\xc3\xb1o\xae"; 
int slen - 16; 


/* Output character data */ 
void print chars(char *s, int len) í 
int n = O; 
while (n < len) í 
printf("%2x ", (unsigned char) s[n]); 
ntt; 
j 
printf("Nn"); 
} 





ERARE, SHR sdata BAT UTF-8 MAAR. Fit, WRAP C 
DRÉI print.chars(sdata, slen) , EmRBEIER LF. PERIZ EI sdata HAW 
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AHIRI A Python FR. 3E— 2 ERU UICE Fo TELS ABE — J bier SERE RR f 
Ñ print.chars() ES, Fle MRR WERT A, SES CZE [a] zB, 








/* Return the C string back to Python */ 
static PyObject *py_retstr(Py0bject *self, PyObject *args) í 
if (!PyArg ParseTuple(args, "")) { 
return NULL; 
} 
return PyUnicode Decode(sdata, slen, "utf-8", "surrogateescape") ; 


} 


/* Wrapper for the print chars() function */ 

static PyObject *py print chars(PyObject *self, PyObject *args) í 
PyObject *obj, *bytes; 
char *s = 0; 
Py_ssize_t len; 


if (!PyArg ParseTuple(args, "U", &obj)) í 
return NULL; 
} 


if ((bytes = PyUnicode_AsEncodedString(obj,"utf-8","surrogateescape")) 
== NULL) í 
return NULL; 
} 
PyBytes_AsStringAndSize(bytes, &s, &len); 
print chars(s, len); 
Py DECREF (bytes); 
Py RETURN NONE; 





WER IRE Python DL EEN, Lëns: 








>>> s = retstr() 

>>> s 

'Spicy JalapefioNudcae' 

>>> print chars(s) 

53 70 69 63 79 20 4a 61 6c 61 70 65 c3 bi 6f ae 
>>> 





FAMRBRRASAUM, TARFAR ADEA Python Geh, fÚ B 32 
Bros, DOC eo CHR, RRRAN SHR C ee De 


To 


17.16.3 Wie 


ob f TES REAR DIRS FF RAY SCS A ARREARS He 
it, EU RRA C FH RA RERAT Python PERERA Unicode 558853 /R 83 3 
DW. FA, (&EIBE— EDAH C RHEE) Python HA, — MR AAF MEER 
RRRA AAE ERIR R DI, MRAR et Vel FA 28 HERS 88 — 
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MARIA, ABER LE TARPS AIRS EEE ? 

ARIF, BDA lle WEE at org, ARR, BRRR SR UAB RAE 
Unicode iR. Mit, Glen) ^ iA Eze E IKEA "Eier Ep, fll 
$n, AUS PAINE tea eA eS ZS, (mi) FIRE 








>>> raw = b'Spicy Jalape\xc3\xbio\xae' 
>>> raw.decode('utf-8','ignore') 
‘Spicy Jalapefio' 

>>> raw.decode('utf-8','replace') 
‘Spicy Jalapefio?' 

>>> 





surrogateescape faim AIS RIS IFAT BAG) SH D5i157—^4 T INE IUE 
+ (udeXX HD XX SRM). PI: 








>>> raw.decode('utf-8','surrogateescape') 
'Spicy Jalapefio\udcae' 
>>> 





PIERRE OO \udcae ŒE Unicode ED SS ZE DH, Alt, 3x4 Ef Eet E 
NIER. Ril, #IBE 08 fs — MATA HAAR, (rä Të 








>>> s = raw.decode('utf-8', 'surrogateescape') 
>>> print(s) 
Traceback (most recent call last): 
File "<stdin>", line 1, in «module» 
UnicodeEncodeError: 'utf-8' codec can't encode character '\udcae' 
in position 14: surrogates not allowed 
>>> 





PRIM, SUPRA A HEERTET JA C E Python REM C BJANSTRTERI FB 
AZ, NIR E ärer RER AREA surrogateescape WN, (VIETS S 
‘eR Gee. Ginn: 








>>> s 

'Spicy Jalapefio\udcae' 

>>> s.encode('utf-8','surrogateescape') 
b'Spicy JalapeNXxc3NxbloNxae' 

>>> 





TE23 ASHER, Bett ECE et OR TR IERSBJfRF tS, OR, ODC RASA 
(ASM. Rit, ARAKA HILFT BEI BI ZUR ZR FH El On AR BE nS sk A 
RHE, ADERAREA. SEA Stelle bk pur, 

RR- ARANE, Python DES Ile Z DIEN, (USCH AIST 
SMM EITBR ERIC IS en, GI, REAR os.listdir() RED 
GEI. fEA—^ ES Y An EIB SC FUE ap, CARARE RRI 
tB, BS 5.15 DIE e, 


PEP 383 DEES ACTEUR IBS UAR surrogateescape $81x &EJETE X 818 ES. 
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17.17 15.17 f£x$xXfttiS CHE 


17.17.1 [ow 


as == [eJ C Rete, (et BR BIRI R ESRB EB BU C E Zen 


HAm, 


17.17.2 RAR 


5—-MER-TMFBASRH RAR, SI RUE: 








static PyObject *py get filename(PyObject *self, PyObject *args) í 


PyObject *bytes; 
char *filename; 
Py_ssize_t len; 


if (!PyArg ParseTuple(args,"0&", PyUnicode FSConverter, &bytes)) í 


return NULL; 
} 
PyBytes AsStringAndSize(bytes, &filename, &len); 
/* Use filename */ 


/* Cleanup and return */ 
Py DECREF (bytes) 
Py RETURN NONE; 











j 

HIR SES Y —“" PyObject * , PEKRE- TMA, WARP MxF 
f : 
PyObject *obj; /* Object with the filename */ 


PyObject *bytes; 
char *filename; 
Py_ssize_t len; 


bytes = PyUnicode_EncodeFSDefault (obj) ; 
PyBytes AsStringAndSize(bytes, &filename, &len) ; 
/* Use filename */ 


/* Cleanup */ 
Py_DECREF (bytes) ; 


If you need to return a filename back to Python, use the following code: 


/* Turn a filename into a Python object */ 


char *filename; /* Already set */ 
int | filename len; /* Already set */ 
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PyObject *obj = PyUnicode DecodeFSDefaultAndSize(filename, filename len); 





17.17.3 iit 


aie AREA E TREIE, RASCH Python RA, WER 
(ET RAIS AERA DARA, Xr BIAIS UNDE Python PEMA, PHS 4 
13/7? D, MBAS, BRANES A. 


17.18 15.18 Fee HMM CHR 


17.18.1 [ow 


IRE Python PR-MIANW RANE, (ERE TRIS EE FHSUP CHER CH 
E. 


17.18.2 RAR 


Bäitrëtt Ee, (EFA PyFileFromFaO , SF: 








PyObject *fobj; /* File object (already obtained somehow) */ 
int fd = PyObject_AsFileDescriptor (fobj) ; 
if (fd < 0) 1 
return NULL; 
} 





ARR EA fobj RAI filenoO PAREAN Ae, EPAIA 
AAR MARAEA EEX ERF) EMA TAAA 
aa, "CRLBETRIE ERAS MERARI C AR 


AI ER (p mm 8 $8 J — ^ EE B! SC PETRO Eg — ^^ Python WR, EA F AY 
PyFile FromFd() : 








int fd; /* Existing file descriptor (already open) */ 
PyObject *fobj = PyFile FromFd(fd, "filename","r",-1,NULL,NULL,NULL, 1); 





PyFile.FromFdO HBR MA BAY open() Ri, NULL Së "ÉIS 
BOE ARIME. 


17.18.3 Wie 


URI Python FRIST RE C, B BE Bic, Python iit io Ë 
RATA CH 1/0 Em, Hes C Za, MPR SCE 
XE SR ERST I/O më, ASABE, MAURAR EISE 
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ER, RRRA ss xC FBFE S UABIXÉERBJHRIS,. "USR 
484828 C, (2 Python PERERA, MEA CRARIMIXAE. SU 
B9, lB — IAT HR EI 79 Python EES, PERAR VE S Z= HI 
Eo PyFile FromFd() Ara- DSE 1, ARH Python [EZ BC XC 
tr. 


AER RSS ERA C tre I/O Em fdopen() RARER 2S HB SAM 
Sa FILE * WR, MB BRAVO. GR 1/0 IH Ep TER IBS 
I/O mE (CERK Python ËJ io HR, P— EB CH stdio ), KC HH 
fcloseO BRA] Python BAMA, WMRiILMENIA, MRAR EA 
TRANG RUEBEN BE SAAT, MEARE <stdio.h> DIE Oe, 


17.19 15.19 J, C i&zrRisR 25x ATR 


17.19.1 [ow 


M25 CPRRIEDKAEM Python 25x fF RRAGA (Ekal EB x t. 
StringIO HRE ). 


17.19.2 ERAR 
BIS 25 ENT DIER, SE EES UR read() Hid, ARIE RR 
(REECH 


FAE- CREDIT, DUX RIEISBU- TELAN ER PAM £ 2238318 E: 
Ser SU EBT : 








#define CHUNK_SIZE 8192 


/* Consume a "file-like" object and write bytes to stdout */ 
static PyObject *py consume file(PyObject *self, PyObject *args) í 
PyObject *obj; 
PyObject *read meth; 
PyObject *result = NULL; 
PyObject *read args; 


if (!PyArg ParseTuple(args,"0", &obj)) í 
return NULL; 
} 


/* Get the read method of the passed object */ 

if ((read_meth = PyDbject_GetAttrString(obj, "read")) == NULL) í 
return NULL; 

} 


/* Build the argument list to read() */ 
read args - Py BuildValue("(i)", CHUNK SIZE); 
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while (1) í 


} 


PyObject *data; 
PyObject *enc_data; 
char *buf; 

Py ssize t len; 


/* Call read() */ 

if ((data = PyObject Call(read meth, read args, NULL)) == NULL) í 
goto final; 

j 


/* Check for EOF */ 

if (PySequence Length(data) == 0) í 
Py DECREF(data); 
break; 


} 


/* Encode Unicode as Bytes for C */ 

if ((enc_data=PyUnicode_AsEncodedString(data,"utf-8","strict"))==NULL) í 
Py DECREF(data); 
goto final; 

} 


/* Extract underlying buffer data */ 
PyBytes_AsStringAndSize(enc_data, &buf, &len); 


/* Write to stdout (replace with something more useful) */ 
write(1, buf, len); 


/* Cleanup */ 
Py_DECREF (enc_data) ; 
Py_DECREF (data) ; 


result = Py BuildValue(""); 


final: 

/* Cleanup */ 
Py_DECREF (read_meth) ; 
Py. DECREF (read args); 
return result; 











} 
Midi MS, WC TE CES HE OD A StringlO Ll, ABER: 
>>> import io 
>>> f = io.StringIO('HelloNnWorldNn') 
>>> import sample 
>>> sample.consume file(f) 
Hello 
World 
>>> 
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17.19.3 Wie 


TIED IS CAR SR — T ESSCUEXSISROT KEE AE PRIA SI RE, 
EIE, ARAARA C RARE. (REA Python BJ C API RRM 
SCPE SAAB ABAFIRTE SSCP R. 


RIM RARH, read) AAARSBHWRPERHKK, — 830 AGE 
HEARNE PyObject CallO ZER rk, EP Ext (EOF), 
(FHT PySequence Length O KZ Eze iR [BD SIE IE 73 0. 


WFAA 1/0 HV, MEBESRERSY WE, ESO RI Unicode ZAIN 
Kal ATAR I UE DA XC ANI RRL X EET 25 XC BE 743m a2, 
iMÉEC HRIDABBRET. WRB TIRE, DS n B 
By, Gila: 








/* Call read() */ 

if ((data = PyObject Call(read meth, read args, NULL)) == NULL) í 
goto final; 

} 


/* Check for EOF */ 
if (PySequence_Length(data) == O) í 
Py_DECREF (data) ; 
break; 
} 
if (!PyBytes_Check(data)) í 
Py_DECREF (data) ; 
PyErr SetString(PyExc IOError, "File must be in binary mode"); 
goto final; 
} 


/* Extract underlying buffer data */ 
PyBytes_AsStringAndSize(data, &buf, &len); 





< T Be MEA HF TET le] +T EDIT BiB, i4 PyObject * `` WEHR 
B, Stesel EA 552282 SE DON RAH CME. X "Py DECREFO Di 
18] FH at ER IR SB. 

APREA- ARRARAS, Ate t RAT RBS SCARE, EET x 
# OI, BSA, Us EISE write Aid, FRUER RAE 
Python NS (FPX Unicode), Am ARARA 51830 AES A SICH, 


En, RESXUXN SUB Sg RE Rip (tea readline(), read info() ), 3X1] 
Batt UI SKD read() Fl write) AA. ZS C d RMME, BET) ER RULES EB a) sË , 








17.19. 15.19 K C BS Pi£EMA X FN 598 


(Python Cookbook) #=hk, Release 1.0.0 





17.20 15.20 QE C SNARK 


17.20.1 [5] Ei 


MES C RAG MERA EAR RMA T, ven sS HEU 


== 
FRo 


17.20.2 RAR 


FRET CHRAFF, BIZ ST ENEA RN RPTRA: 








static PyObject *py consume iterable(PyÜbject *self, PyObject *args) í 
PyObject *obj; 
PyObject *iter; 
PyObject *item; 


if (!PyArg ParseTuple(args, "0", &obj)) í 
return NULL; 

} 

if ((iter = PyObject_GetIter(obj)) == NULL) í 
return NULL; 

} 

while ((item = PyIter_Next(iter)) != NULL) í 
/* Use item */ 


Py_DECREF (item) ; 
} 


Py_DECREF (iter); 
return Py_BuildValue(""); 





17.20.3 Wie 


ATPASES Al Python PRCA. | PyObject. GetIterO DUR) AIR FH 
iter() —fHERJSRÍS— T3A1X SS PyIter Next OO AWA next HEREOF- 7528 
sk NULLQRRALAS). Step Tee Py DECREF O PRENE 
TRIMAR RAS EBAY BAA, Dësem Rss, 
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17.21 15.21 iZ BH ETHIE 


17.21.1 [BJEW 


Wel ARABIA, BAe, Von ES sy Sin S S $8 
83A fS Python HERR, )Amikuifr A AE TBA AIA E URB EE FF a 


RMR A. f 
{T Fo 


17.21.2 RDR 


faulthandler {RR ERARA ER AIX Sela, ATER A Fal: 








import faulthandler 
faulthandler.enable() 





FIA GT LAR F+ A -Xfaulthandler RIIT Python: 








bash Z python3 -Xfaulthandler program.py 





Bie, Gelle PYTHONFAULTHANDLER BSS, FA faulthandler J|, TE CH 
RAHAMAN Python REM AFTENSK. Jadot: 








Fatal Python error: Segmentation fault 


Current thread 0x00007ff£71106cc0: 
File "example.py", line 6 in foo 
File "example.py", line 10 in bar 
File "example.py", line 14 in spam 
File "example.py", line 19 in «module» 
Segmentation fault 





RBXTSHTESIAG C REREH, BEELER Python PAWE 
8. 


17.21.3 iit 


faulthandler AÉ Python (C833 UD RES [S EZ ERES, BY, ERE 
Venda ERES BLUR FB) Es AAR AES E pdb TUELf Python iBiXs88JfSEI F, 
{RRL BEI AR DR FX RU ERIT CER fL B. To 


faulthandler PASIR C BARTRI. Alt, CES C Ui 
zs, CEAN edb, Ait, ZE faulthandler ERES UA LET S 3IIBR AE er AEF 
Bet C PREARNBRANRRABR DKS. Pl, UR—T^CHÓREESISE 
FIERES, S E faulthandler RA, 38444j t2 45 8 SU EMH (BRS ER AM 
2^). 
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CHAPTER 


EIGHTEEN 


B A 


18.1 EAA 


http://docs.python.org 

TIER SS SE A TERRAS, 3A RUD, Python ARER 
Riz renne, REMANERE AAE python 3 DI im AS ze UA BUB] hs A 

http: //www.python.org/dev/peps 

ON SR RI IE E79. python BS Ze JUST Deh L bA E 32 31 BJ 25, ABA PEPs 
(Python Enhancement Proposals—-Python JF 20076 ZA ze dE SS E Fa BJ ZS JL 
JURE Beie RBS. fESXAHBUBBE, PEPS KREDE. 

http://pyvideo.org 

i EUSSKBISOR RS PyCon AA, FEF zBDLII S SS BAJ KEE Ayy AMA FF SH, NI 
FSSA python FRESA EAIA. FZM RRRS Python ODAR 
BMBitik, UHR Python 3 PRIMM. 

http://code.activestate.com/recipes/langs/python 

KHALIK, ActiveState BJ Python ARIRE ZEAL 79 — AREIA Fiti E SEES XE if 
MAMA. #|=+4El: iu E, DERBI FAS) 300 AEF Python3 Ms. 
Drot SH, RREZXOSMISZRAOIACHRIBEBUGEIT SYR, Siet RUNI 
$$. PAu, CS", 

http://stackoverflow.com/questions/tagged/python 

Stack Overflow Aas" RIT 175, 000 ^8) gH iB7g Python MX (MERAH 
5000 AHMETIT Python 3 BJ), RSESISESUMIBIZSBS EIS), JDSItIneE SUR 
ZRAZ. 


18.2 Python 2 >J £Š 


Fee BRT IM Python DEIER ATI, HEAKET Python 3 E, 
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Beginning Python: From Novice to Professional, 2nd Edition, by Magnus Lie Het 
- land, Apress (2008). Programming in Python 3, 2nd Edition, by Mark Summerfield, 
Addison-Wesley (2010). 


Learning Python, hR, fE## Mark Lutz, O’ Reilly & Associates HAR (2009), 
The Quick Python Book, JESS Vernon Ceder, Manning Wh (2010), 


Python Programming for the Absolute Beginner, ë= NN, JESS Michael Dawson, 
Course Technology PTR hk (2010). 


Beginning Python: From Novice to Professional, hR, JESS Magnus Lie Het - 
land, Apress HAR (2008). 


Programming in Python 3, 28 NN. TESS Mark Summerfield, Addison-Wesley tH 
hR (2010). 


18.3 BSRpE 


Lëns Es y SSSR, HS Python 3 HAWAR. 


Programming Python, SHUDK by Mark Lutz, O Reilly & Associates HHA (2010). 


Python Essential Reference, $30Uhk, TESS David Beazley, Addison-Wesley Whk 
(2009). 

Core Python Applications Programming, Zë — MR, fF Wesley Chun, Prentice 
Hall GHAR (2012). 

The Python Standard Library by Example , JESS Doug Hellmann, Addison-Wesley 
HHR (2011). 

Python 3 Object Oriented Programming, TESS Dusty Phillips, Packt Publishing tH 
hR (2010). 


Porting to Python 3, JESS Lennart Regebro, CreateSpace {hR (2011), http:// 
python3porting.com. 





18.3. 


SRB SE 


CHAPTER 


NINETEEN 


e Email: yidao620Qgmail.com 
e ES: http://yidao620c.github.io/ 
e GitHub: https://github.com/yidao620c 


MAER 


https://github.com/yidao620c/python3-cookbook 
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CHAPTER 


TWENTY 


ROADMAP 








github MAH, readthedocs SË EBR, 
BNI EI BRE AS TC pk 





2014/09/01 - 2014/10/31: 








Bj 4 FEMNETA 





2014/11/01 - 2015/01/31: 








Bj 8 FEMNETA 
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Bj 9 Sëch 
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10 EFE 





2015/06/01 - 2015/06/30: 








11 AFE 
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12 ZEE 





2015/08/01 - 2015/08/31: 
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14 ZEE 
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